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I IITPODOCTIOR
Hi'PRODUCTTON
The problem of this thesis hsa to do with the origin,
construction , and comparative validity of the Atnol High
School Scholastic Aptitude Teat. The Otis Sroup Intelli-
gence Scale has been ueed as a means of comparison with
the Athol High School Scholastic Aptitude Test.
It is eomtaonly conceded by psychologists and educators
everywhere that the intelligence test and the achievement
test fail to measure certain mental attributes
essential to
success in school work. Harl R. Douglass
8 says th*t probably
the most valuable use of tests is for predicting
the ability
of pupils to succeed in their various school
subjects,
(deference to numbers throughout this study will be found
in references in Chapter VII). *lt«eh more
attention", he
says. Us being paid today to educational and vocational
guidance than formerly, because of the recognition
of the
importance of guiding school pupils into subjects and vo-
cations suited to their individual needs, abilities,
and
interests. He continues to inform us that "not
many tests
have as yet been devised which may be used for
this purpose,
and the widespread use of tests for this
purpose waits upon
the development of further tests."
The atfcol High School Scholastic Aptitude
Test is an
instrument planned for the purpose of testing
school pupils
along the line of their ability to succeed
in school subject.
It is a test of one*s ability to learn and not a test of
what ona has already learned. It la composed of material
with which tha pupil ia altogether unfamiliar. This new
natarisl la contained in a study syllabus, and ia given
to tha pupil to study for a speciflad period of time.
Subsequently he la tasted upon what he has just learned.
The achievement teat and the intelligence test, auoh as
the Otis Group Intelligence Scale, are based primarily
upon past experience. They test general, and not apecifle
ability. They, therefore, fail to Measure the traits we
would like to have measured, and in the sain measure only
knowledge. This thesis is an attempt to determine whether
a teat based upon ability to learn has a closer relatlonahip
with school marks than the Otis Group Intelligence Scale
or similar tests.
A brief review of the beginnings in educational measure-
ments might serve as a background for a better understanding
of thia study. The real beginning of standardised testing
will probably never be known to us, but records place some
of the early developments as early as 1864. Sample perform-
ances of various degrees of excellence were recorded In
the form of "scale books" by an Fngli ah schoolmaster. A
similar plan was devised and adopted by a number of super-
intendents of schools in Sorfolk County, Massachusetts in
1875. This work was confined to the field of arithmetic
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snd nt with very little success.
la 1894 Or. J. M. Rice stirred tip quite a bit of
discussion and antagonist when he attempted to judge the
excellence of various sethods of teaching spelling by the
QM of 8 uniform spelling test. Psychologists sad educators
everywhere took the position that *he was trying to measure
things in humaa nature to which no objective yard stick
could be applied.*
Within a short time a few far-sighted psychologists
realised the merit of this objective method of measuring
school work, and proceeded to develop plans for
the exact
quantitative saeasurement of handwriting, the credit for
pioneer work along this line goes to Professor K» L.
Thorm-
dike of Colombia University, Working upon the
theory that
differences in quality in handwriting are equally
noted by
competent judges, he obtained staples of handwriting which
differed from each other by known amounts of
quality, and
arranged the* in the order of merit to for*, a scale.
The
handwriting of pupils could then be graded by
co-paring them
sad etching their sample* as closely as possible
with the
specimens on the scale, Thorodike's Handwriting
Scale
appeared in 1909.
while Thorndike waa developing his handwriting
test,
one of his students by the nesie of C. I. Stone
conceived
the idea of an arithmetic test to be used in
testing the
mathematical ability of school children. Two
tests were
developed, one on fundamentals and the other on reasoning
or problem* which he gave In the sixth grade, «hile giving
hie tests, a co-worker of Stone *e decided to administer
the* to all the grades frost the third through the high school.
He felt so greatly encouraged toy the results fro® giving
those tests that he proceeded to develop and perfect them.
The result was the splendid series ©f Courtis Arithmetic
feats that were so widely known and used throughout the
country. In 1911-12 these tests were used in a survey of
the schools of the city of Hew York.
testing toy means of these standardised tests became
the hobby of every school in every city, town, and hamlet,
and hundreds of tests for various subjects soon appeared.
L. P. £yres developed a handwriting scale based on
legibility. An index of legibility was calculated from
the aversge rote of reading of samples of pupils* hand-
writing which had been secured under controlled conditions.
&yer also at this time, 191P-15, developed scales for ass-
uring ability to spell.
Xn 1915 B. B. Buckingham formed a teat in spelling
which was made up of words arranged in the order of their
difficulty. This measuring device began with words which
practically all pnpils could spell, and increased in diffi-
culty until comparatively few pupils could spell the words
correctly.
Perhaps at this point it would be advisable to describe
. 6 -
same*Siat briefly the nature of standard tests.
The characteristics of a good standard test are aany.
A teat must measure the achievement or ability which It is
cupposed to measure, h test in Algebra, for example, must
be so constructed that the pupils having the best mathemat-
ical ability will receive the highest scores.
test must b# objective, that is, each question must
be so constructed as to admit of only one definitely correct
answer. Examinations drawn up by teacher* are likely to be
of such a nature as to allow the corrector's own
judgment
to snter into the marking* 1* this event, the test will
be
subjective.
A test must posses a a high degree of validity, that is,
it must always give the same or nearly the same results.
It must be interesting to the pupils. An Interesting
test appeals to all the pupils taking it, and consequently
all are likely to put forth their best efforts.
A good teat must provide reliable standards or norma
by means of which comparisons can be made, to this
connection,
when It is desired to know Just where i pupil stands
in a
given test, one needs only to compare his score with
the
norm for the teat. If his grade is much above this
norm,
then his score is high. If, on the other hand,
his grade
is below the norm, then his score is low.
h number of quotients have been evolved for the
purpose
of grading or classifying pupils according to
their ability
- 6 -
7
or achievement In school subject*, An exemple of reading
quotient* obtained by giving the Thorndike-ScCall Heeding
Seele to severs1 pupils la as follows:
pupil Chron.Age Score Feeding ^ge Reading «juotient
i 120 moa, 26 82 »os. 68
B 154 40 121 «0
C 104 41 134 WO
j> ISO €0 178 14*
A subject quotient of 100 indictee that the pupil
has normal or average ability in that subject, Quotients
above or below 100 indicate superior or Inferior ability.
The educational quotient offer* another means of
grading or classifying pupils. To determine the
educational
quotient, a composite of the scores of several tests given
at nearly the same time is formed and a single
numerical
result Is obtained which will express each child's
perform-
ance. These scores arc then compared with previously
de-
termined standards to form the educational age. the edu-
cational quotient is then found by dividing the
educational
age by the chronological age, and multiplying by 100.
The achievement quotient is important in that,
unlike
the other above mentioned quotients, it takes into
consider-
ation the native intelligence or inborn ability cf
the child
who is tested. The mental ability of * child is
a very potent
factor In determining what and how fast he learns.
The
mental age of the pupil i* determined by the use
of intelli-
gence tests. The achievement quotient can then
be determined
by dividing: tha child*s subject age by his mental age
and multiplying by 100,
suppose tnsfc a pupil is ten years old and has « read-
ing age of ten years. His achievement quotient is 100.
Suppose another pupil has a mental age of sloven years and
a reading age of ten year*. Wis achievement quotient mill
be 90.9. obviously this pupil is not doing the rrade of
work of which he le capable.
The achievement quotient is declared bj such evperta
ae fceOall and other* as being our moat useful eiueetlonal
measuring device. 9y virtue of the feet that it takes into
consideration both ability and performance, it ha* a high
degree of efficiency and probably ie the most exact measuring
device we have.
Hany forme of aocomliahsieat or achievement tests have
bean developed which may be used in estimating what the
pupil has derived from study in his school subjects, they
*re sometimes called 'subject* teats. They measure only what
one h#s learned. The Kansas Silent Reading Test, the Holmes
Pen-nanship Test, the Peet-Do*rboTO arithmetic Test, the Bands-
chin Sledem Language Tests, the ?onos-H«rry High School
achievement Test, the Hew Stsndord Achievement Test are ex-
amples of teste of this mart. These tests have a very im-
portant place in educational measurement*.
All of the aforementioned teets referred to have to do
«• 8 *
with the meesurim; of what the pupil has already learned
or accomplished. They do not measure native ability op
intelligence. The intelligence teat has been devised for
the purpose of »eaauri»g native equipment. Pioneer work
along thle line goes beck to Francis Oslton. He attacked
the problem with the thesis in mind that "acuity of the
senses" was the determining factor in intelligence.
However, It was soon discovered that, while this was «
strong contributing factor, it was not the dominant factor,
and this type of testing ess abandoned*
Another method of attack, In devising means of intelli-
gence testing, was along the line of "motor acuity". In
this connection all sorts of devices for timing responses
to stimulations were Invented, Motor skill was the koyword
In intelligence measurement. But It was soon discovered that
many men of marked intellectual ability were not so skillful
along motor lines, whereas others of low mentality were
skillful.
Faculty psychology came In with its bid at mental testing
with the theory that'faculties of the Bind" were the deter-
miners of intelligence. Consequently, therm were developed
tests of memory, of reason, of judgment, and so on. It was
found, however, that a man might have a good memory for some
things and a poor one for others. So also for reasoning, and
the other faculties, therefore, this line of attack fell down.
- 9 -
A French doctor, Binet, and his colleague Sisson, did
nmch to solve the problem of intelligence testing, they
worked on the principle that, since no single test had been
satisfactory, a series or battery of tests could be given,
end the average of these could be used to represent mental
ability, fhey also perfected plans for determining the
Cental age* of the pupil* this was accomplished by the
establishment of certain norms, or degrees of development
or performance which the average child should accomplish
end comparing those tested with these norms. If a boy of
eleven could accomplish and pass only the test which tun
average nine year old child could do, then he has a mental
age of nine. If, on the other hand, a pupil of nine years
of age could pars the test which the average eleven year old
pupil could pass, then he has a saental age of eleven, and is
a superior child.
Fhe test, as Blast left it, was brought to this country
and translated. It wss found to be faulty In some respects,
and was revised for use in this country by Professor Lewis
Ternan of Stanford University. Revisions were also mads
by Ooddard and Kuhlmann.
The nature of the test may be seen from the following
example:
YEAR XYI (Average Adult)
1. Vocabulary test, defines 65 words.
2. Interpretation of fables (4 of 6).
5. Differences between abstract words (5 or *?• ^
Laslneas-Idleness: evolution-revolution; poverty-misery,
charscter-reput stt i on.
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co^f^tfs
R4L« qulcwiy- in .1* «inut.a with not *or. than6.
tiro «rror*.
,«.
~cn on .1,1*. to his rrand-
bloaUM an. alMTa *.U. MB wmj runny .tori...
„ "125IS5T«M pr.tt, littl. doB in th. *tr..t.b
'n^o^Iy o^m hair, .hort 1.*.. «• • >«•
Sit. Co5w>h.naloo of phy.ioal
r.lation« (8 of 5).
Path of cannon ball,
b -eight of MM In w»t«r.
el Hitting alatant «ark.
,„ ,„ MMM •»<» * Kroup t.at. It la glwa
.jxowlng tno pupil to basin «t«h that part of
th. t.at
,**<* corro.pond, to hi. chronological
*>d "MM. a°«
«*U no r.och.a a t.at wh.r. no falXura. •« »«da. ««
MM
no until Ha r«oh.. a t.at -h.r. co»pl.t.
f.ilnr.
reaulta. HI.—tM a* " b» ^ ^
"b""1
,WP» th. .tandard nu»b.r of .»•«»
for ..oh ta.t paaaaa.
Pupil, -or. cl.a.ifi.4 ..cording to
th.ir «ntal «ea. *
™.h -or. aconrar,. mmmm of cla.aifying pnpll.
—
It 1. kno« a. th. 'mt.UiB.nc. «_«•*•.
and i. found h,
Ualdln, tt» »«t.l ag. of child by
tn. chronological ag..
That i.. if • tan ,.«r old child 1.
t.afd and found to bar.
a a.nt,l ag. of t.al.. ,~r.. th.n Ma
lnt.lliB.n« fjiMMM
.ould b. 12 • 10' U* * 100- 180. Such
a pupil « a-M—
In M. int.U.ctaal cap.city.
It tak.. fro* on. hour to on.
hour and a half to glT.
a rtanford *,a»ination. and tb.
pro.... of t..tlnE mm,
pupil. ».. banc, .~ to b. a long
and aap.n.i« propo.itlon.
ft. to. Onit.d Stat.. »t.r.d th.
world far it b.c«. da-
alrabl. to MMMM m* claaaif, th. mm "<=™"'
"oor<,lD6
11
to their mental as well as their physical ability.
Haturally, this would call for a test such as could be given
to a large group of soldiers at one sitting. Dr. Arthur S.
Otis had already begun a plan for testing large groups, and
his work was accepted as a basis for a test. An examin-
ation was worked up by the American Psychological association
which consisted of ten tests, each test being wade up of
from twelve to forty items. The men tested had to do no
writing but only had to indicate their answer to the questions
by placing a check after the questions, by underling a word,
or by supplying a missing number. This test was known as
the ftrmy Alpha Test.
It was soon discovered that the Army Alpha Test failed
to measure the intelligence of those persons having ling-
uistic difficulties. A person might be Intelligent enough,
but his knowledge of the English language was so deficient
as to cause him to make a poor showing on the test. For
such men a test based upon performance, and known as the
Beta Test was perfected.
After these tests had been in use for a short while,
others of a similar form and structure appeared. Among
these are the Terman Sroup Test of Mental Ability, and the
Otis Group Intelligence Scale. These tests have been
accurately standardlaed, and are used extensively. They
are used to measure general mental ability.
- IS -
Sore recent developments in testing have been
directed toward predicting one's ability to leern, or
to succeed in future school subjects. The importance of
guiding pupils into subjects and fields of endeavor suited
to their ability and interests is widely felt among edu-
cators &nd psychologists everywhere.
ESr* H« If. 01iek10 «nd »r. Charles fm McDonnell in
1935 developed a test known *i the west Springfield High
?chool Scholastic Aptitude Test which is based upon ability
to learn. It haa s ?tudy syllabus and a test syllabus, end
is composed of five sections. Section I offers study and
tests in Science, Section II study and teets in «i story,
Section TIT tests in Language, Section I? study and tests
in Geography, and Section V study and tests in Feeding Com-
prehension.
Mr. McDonnell administered this test, along with the
Tera&n Test of Jtcatel Ability, to one hundred and fifty pupils
of the ninth grade and the sasse nuaiber of the tenth grade
of the 'est Springfield High School. He determined coeffi-
cients of correlation between the Scholastic Aptitade Test
scores snd (1) the Terraan Test scores, (2) the school narks
and (S) the teachers* eatlain ted iwrks. The correlation be-
tween the Ter»an Test and the fehclastio Aptitude Test scores
w*s r*l tively hifh in both grades, being .67. In the ninth
grade the coefficient of correlation betse^n the Tensan Test
scores and the school isarks was .46. The coefficient of
- 13 -
correlation between the Scholastic Aptitude scores and
the school marks was .60, which is fourteen points higher
than that between the Terman Test scores and the school
marks.
In the tenth prade the coefficient of correlation be-
tween the Terman Test scores and the school marks was .462,
and between the Scholastic Aptitude Test scores and the
school marks it was .467,
The coefficient of correlation between the Scholastic
Aptitude Test scores and the teachers* estimated .narks in
the ninth grade was rather high, namely .68. The correlation
between the Terman Test scores and the teachers' estimated
marks in the ninth grade was .64. In the tenth grade the
figures for the same results were .38 and .44 respectively.
Prom this study made by Sr. WeDonnell, and from the
study of the results obtained from the Athol High School
Scholastic Aptitude Test, it seems plausible to assume that
the Ability to Learn Test is more valid than the Intelligence
or the Achievement Test for predicting success in school
work, and for directing pupils along vocational lines suited
to their individual needs and interests.
ANALYSIS OP TESTS USED
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ANALYSIS OF TESTS USED
The Otis Group Intelligence Scale, Advanced Exam-
ination: Form A,1 covers ten fields, with a total number
of 250 items. The first test is a test In following dir-
ections and contains 20 problems. The letters of the
alphabet are listed at the top of the page, and this sample
problem follows:
**Write the fifth letter of the alphabet ( E )"
The other problems are similar to the above.
The second test is designed to determine one's ability
to select oppo sites. It contains 25 problems, with these
samples at the top of the sheet:
"(up.. (short, down , small, low, young)
(hot ....(warm, ice, dark, cold , fire)"
This test is in multiple choice form.
Test three contains twenty-five problems, and is a test
in rearranging of disarranged sentences, the pupils being
asked to state whether the rearranged sentence is true or
false. The samples are:
-(men money for work (true false)
(uphill rivers flow all... (true false)
(ocean waves the has (true false)"
There are 20 problems in Test 4 which includes a list
of twenty-four proverbs, the pupil being asked to find
the
- If) -
statement that explains it and put the number of that
statement in the parenthesis before the proverb.
The mathematics test is in two parts; one arith-
metic teat, number 5, and the other a geometry test, number
6. The arithmetic test contains twenty problems such as
may be found in any book on that subject, for example:
"if a boy had 10 cents and earned 5 cents, how much
money did he have then? ( )"
The geometry test contains two figures; one composed
of a rectangle imposed upon the lower half of a circle,
with the numbers 1, 2, and 3 placed within these at differ-
ent places. The second figure is made up of a rectangle,
a circle, and a triangle, all superimposed upon each other
with thirteen numbers placed about. Each problem asks a
question that is answered by a number. The sample problem
refers to figure 1 and is as follows:
"What number is in the circle but not in the rectangle?"
( 1 )
There are twenty problems.
Test 7 is a test to determine a pupil* s ability to
select analogies. The samples are as follows:
"(finger: hand—toe:( ? ) foot , knee, arm, shoe, nail
(clothes: man—fur( ? ). coat, animal , hair, skin, cloth
(tall: short fat( ? ) man, wide, thin, boy, heavy"
This is a multiple choice test and there are twenty-five
problems.
- 16
Test 8 is s test in selecting similarities.
"(hat, collar, glove hand, cane, head, shoe , house
(rose, daisy, violet bush, red, plant, bed, pansy
(desk, bed, chair book, table, floor, pencil, coat"
This is a multiple choice test having twenty problems
altogether.
In test 9 a narrative on, "The Reward of Kindness"
is given with certain words omitted. These words are supplied
along with a number of other words, making a multiple choice
problem out of it. There are twenty-five problems in this
part.
Test 10 contains thirty problems, each in form of a
true-false test. It Is a test of memory. A story is read
to the class and questions are asked, some of which pertain
to the story and others of which do not. The pupil is ex-
pected to answer the question in the light of the story read.
"(Was the story about a king?. . . .
(
yes , no didn't say)
Samples: (Was the king's daughter 16
(years old? (yes, no didn't aay )
(Was she ugly?.. (yes no didn't say)
The Athol High School Scholastic Aptitude Test, the
study of this thesis, was constructed in 1934 by Claude B.
Oermsny under the supervision of Dr. Harry N. Slick. It
consists of subject matter which is entirely new to the
pupils who are to be tested. The test is divided into two
parts; Form A and Form B. For each form there is a study
syllabus and an examination syllabus.
- 17 -
Form A includes tests in the fields of science, his-
tory, and language, while Form B offers tests in geography,
literature, and mathematics.
The oupils are allowed to study the new material of
Form A for a specified period of time, then these sheets
are collected and the examine tions passed out. On the
following day Form B is presented in the same manner. In
these tests there is no direct opportunity for past exper-
ience to play a part in aiding the pupil and, consequently,
he is being tested along the lines of his capacity to learn,
his brilliance, and his aptitude to succeed in the junior
or senior high school.
Science . The science test Is divided into two parts;
A and B. On the study sheet appears a drawing of a flower
with the different parts labeled. The biological signifi-
cance of each part is stated. The flower Is drawn and
labeled In such a way as to bring out both its structural
and functional values. Above the drawing Is a paragraph
which explains more in detail how each part of the flower
is constructed and the part each plays in reproduction.
On the second sheet Is an enlarged pistil which tells more
fully just how seeds are formed. The pupil is allowed five
minutes to study this test.
The examination (Section 1, Part A) contains a drawing
of the flower with the parts numbered. The names are found
- 18 -
at the right of the drawing and the student is required to
place the correct number in the parenthesis before the name.
Below the drawing and on the next page of the test sheet,
is a list of facts deducible from information gathered from
the study sheet with multiple choice endings. The pupil
is required to place a check after the statement which best
completes each sentence. For example, in the sentence
"The main purpose of the flower is (to beautify nature
(to produce seed*
a check has been placed after the phrase "to produce seed"
because it best completes the sentence. There are nine of
these sentences. Five minutes are allowed for this test.
The study syllabus (Section I, Part B) contains defi-
nitions end explanations of certain scientific principles
and laws such as "when heated any form of matter, such as
an iron ball, will expand , that is, grow larger." The pupil
Is allowed five minutes to study this page.
The test (Section I, Part B) contains diagrams, each
of which demonstrates one of the principles explained in
the study syllabus. For example, the fifth diagram, which
includes "ball-and-ring combination" explains the principle
of expansion.
The pupil is expected to identify the process repre-
sented by each set of diagrams by placing a check in the
proper spaces at the beginning of the test. Diagram number
5 is an example of expansion so the pupil is to place a
check in column five opposite the word "expansion." Five
- 19 -
minutes are allowed for this test.
This part of the science test is expected to accomplish
the same thing that experiments would accomplish. It Is the
nearest thing to an experiment which could be improvised
and may he substituted for a series of experiments. Of
course, It is impossible to perform experiments as a part
of an intelligence test, but I felt that if the pupils were
allowed to study the laws and principles printed In the study
syllabus this knowledge could be used in actually solving
the problems presented.
When an Instructor of science performs an experiment
the pupil* s analysis and conclusions are based upon infor-
mation previously learned. He is using knowledge to solve
the problem in hand. The test is a test of his analytical
and synthetic ability; his ability to take a problem and
think it through to some logical conclusion.
History . The study syllabus, Section II, contains two
paragraphs, and Is a biographical and historical description
of the life and character, and main events in the life of
Rousseau. The pupil Is allowed two minutes to study this
sheet
.
On the test sheet of Section II are seventeen multiple
choice sentences based upon the study of the life of Rousseau.
The pupil is to place a check after the word that best
completes the statement. For example, in the
sentence
- 20 -
(London
Rousseau was bom at (Geneva*
(Paris
• cheek has been placed after Geneva because that is the
correct ending for that sentence. The pupils are allowed
two minute 3 to take this test.
Language and Grammar . There is no study sheet for this
part
of the test. In the test syllabus, Section III,
may be
found an artificial vocabulary and five artificial rule*
of a language built up by the authors. Gn the
opposite
page are some English sentences, and beneath each is its
translation into the artificial language. Some of these
translations are correct and some are Incorrect. The
pupil
is to draw a line through every word that is
incorrectly
translated. He may consult the vocabulary and rules
freely
while taking the test. Twelve minutes are allowed
for this
test.
This is the end of the first part of the Athol
High
-chool Scholastic Altitude Test. It constitutes
all of
Form A, and is the first day's test. Form 3
should be
given on another day, preferably the following day.
Geography . This is the first test of Form B and
is the
fourth of the series. The study sheet is a
map of no known
country. It was improvised and drawn bj the author,
and
therefore contains no facts known to the pupil.
Ten states
two islands, three bays, one strait, an
ocean, three rivers
- 21 -
three mountain ranges, a desert, three cities, an oil field,
a cattle belt, and a cave are located on the map. Five
minutes are allowed to study this page*
The teat, Section IV, Part A, contains the same map
with the names omitted and numbers substituted for them.
On the opposite page are the names of the states, cities,
rivers, industries, etc. with parentheses before them. The
pupil is to put the numbers before the names which the
numbers represent. A number "l" is placed before the "caves
of Luray" because the caves are located where the "1* is
to be found on the map. The pupila ara allowed six minutes
to take this test.
In the study syllabus, Section IV - Part B, la a list
of twenty geographic 1 facts. These facts have been selected
so as to eliminate the possibility of the pupil having
previously gained knowledge of them. Three minutes are
allowed to study this page.
On the test, (Section IV - Part B) is a list of the
same twenty facts with the important words left out. Below
Is s list of the words which have been omitted. The
pupil
is required to place the number of the statement in the
parentheses which precede the word needed to complete the
sentence. Six minutes are allowed for this teat.
Eaglleh . Section V of the study syllabus is divided into
two parts; A and B, both of which are on one sheet.
Part
A contains a paragraph taken from Bfcgliah Literature bj
- 22 -
William J. Long. Part B is e. short poem taken from
Shakespeare. Three minutes are allowed to study this part.
The test (Section V - Part A) contains the same para-
graph with certain important words left out and numbers
substituted for them. Below the paragraph is a list of
the words that have been omitted. The pupil is required
to place the numbers in the parentheses preceding the word
which belongs in the space of corresponding numbers.
Part B of this section consists of a number of state-
ments some of which are true and some false when considered
in the light of the poem studied in the study syllabus. The
pupil is required to place a check in the proper columns
opposite each statement, indicating whether true or false.
Mathematics . There is no study sheet for this part of the
Athol High School Scholastic Aptitude Test. In the study
syllabus, (Section VI - Part A) are fifteen syllogisms. It
is felt that in solving these syllogisms the pupil is demon-
strating a similar type of reasoning as that used in solving
mathematical problems. Consequently, a test in syllogisms
is used as a test of mathematical ability. In each syllogism
the pupil Is asked to study statements a and b and to mark
statement c in each as true or false using a plus sign in
the parenthesis if true, and a minus sign if the statement
Is false. The pupils are allowed five minutes to take this
part of the test.
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Part B allows ten minutes, and consists of two
examples In addition, two in multiplication, one of
these being of decimal quantities, two examples in
addition of mixed numbers, and two examples in percentage.
(For a complete copy of this test see appendix page.)
Ill A CRITICISM OP IHTELLIGENCE TESTS
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A CRITICISM OF INTELLIGENCE TESTS
It is more desirable to know one's ebility to
leern than it is to know the facts one has acquired be-
cause of the inconsistency of the environment. Intelli-
gence and achievement tests are primarily tests of exper-
ience. They are not tests of one's ability to le^rn, but
of what one has already learned. The prime function of
our educational institutions is to help pupils to grow in
mental power, Intelligence cannot be defined solely in
terms of experience. Our definition must Include all the
other mental traits such as the ability to take a oroblem
and analyze It into all of its component parts, for pur-
poses of a clear understanding, the ability to reason, the
power of quick perception, etc. Otis, in defining intelli-
gence, says that "mental ability is that growing ability in
a child which enables him year by year to think more abstractly
and solve more difficult problems. Brightness is that fixed
quality of mind which determines the rate at which a child's
thinking power shall grow. It is differences in brightness
that cause children of the same age to differ in mental
ability and that enables some individuals to reach ultimately
a higher level of Intellectual power than others."
The Intelligence and the achievement tests for the most
part fail to measure intelligence, and in a large measure
fail to determine some of the essential requisites for
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success in school work. Many teachers and psychologists
have had pupils who, in spite of a low score on such tests,
have done remarkably well in their school work. On the
other hand, there have been those who, while receiving
high scores on the tests, have done poorly in their school
work.
This study has Included a careful analysis of many
intelligence and achievement teats such as the Otis Group
Intelligence Scale, the Terman Group Teat of Mental I Ability
,
6
the Sones-Harry High School Achievement Test, and the
Cooperative Test Service series of teste. The intelligence
tests are largely nothing more than achievement tests,
They measure what one has learned, and do not necessarily
measure one*s native mental power. They measure to a great
extent the effects of environment instead.
The achievement test, according to W. S. Monroe,
has as its general function the measurement of what one
has learned, whereas the intelligence test is used to measure
8the pupil's general capacity to do work. Edward A. Lincoln,
in discussing intelligence tests, says that "they are used
for the measurement of native intelligence, brain power,
or inborn ability of the individual. Because they test
innate mental ability, they are so constructed that formal
education has little or no effect on the scores which the
children make."
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It is the belief now among many educators that the
Intelligence test does not accurately measure innate mental
ability, and that formal education does effect the scores
by a large amount. It is the contention of the writer
of this thesis that the intelligence test is a test of
experience.
Most of the content of these tests is material with
which pupils everywhere are familiar. In solving the prob-
lems contained in them, it is pre-supposed that the pupils
have knowledge of the way in which the problems should be
organized and solved. If the pupil has not encountered
the same problems at some time in his life, either in
school or out of school, he will be unable to solve them.
Consider the Otis Group Intelligence Scale, and the
Terman Group Test of Mental Ability. Test 2 of the Otis
Test is a test of one's ability to select "opposites".
A sample from the test follows:
"Up (short, down, small, low, young)
Hot........ (warm, ice, dark, cold
,
fire)"
These opposites have been hooked together at sorce time
in the child' 8 past experience. In rhymes such as "all
that goes U£, is bound to come down", and in the ordinary
experiences about the home, the ideas have been associated.
It requires s small amount of reasoning or native mental
power to solve such problems as these. The "all-or-none"
principle operates, and either the pupil knows the answer,
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or he does not know It, and consequently his answer
will be right or wrong, and native power has played no
part in obtaining the answer.
A proverbial point of criticism of the intelligence
test is the great emphasis placed neon English. In this
respect, pupils of foreign parentage or those of poor
English preparation, though possessing a marked degree
of intelligence, find themselves handieapoed in working
out the problems. Test 3 of the Otis Group Intelligence
Scale, and Test 8 of the Terman Test is a test of one's
ability to reconstruct disarranged sentences, and to de-
termine whether true or false. A sample taken from the
Terman Test may be considered:
"Hear are with to ears true false
Eat gunpowder to good is-- true false "
The re- arrangement of the sentences involves an ex-
ercise of one's ability to do what he has already been
taught to do in his study of grammar and reading. . In de-
termining whether the statements are true or false, one has
only to appeal to oast experience. Either he knows, or
he does not know whether "gunpowder is good to eat", or
whether the "ears are to hear with". Knowledge of such
fset* does not constitute the whole index to intelligence.
Throughout all of these tests, the same thing is tested,
namely experience.
Test 5 of both the Otis Group Intelligence Scale and
the Terman Test is an arithmetic test. Let us consider a
sample from the Otis Group Intelligence Scale:
23 -
"1. If a boy had 10 cents and earned 6 cents,
how much money did he have then?
2* At 4 cents each, how much will 12 pencils
cost?
8. If 2h yards of cloth cost 20 cents, what
will 10 yards cost? 1*
The knowledge used in solving these problems is
empirical. Similar problems may be found in any book
of arithmetic. The pupil3 have already been taught how
to solve them. Consequently, the test is not a test of
intelligence where innate ability is concerned.
Tests 7 and 8 Of the Otis Group Intelligence Scale
are tests in selecting analogies and similarities among
v-ords and figures. The samples ere:
"finger: hand--toe: (?)--foot , knee, arm, shoe, nail
clothes: man—fur: (?)--coaT, animal, hair, skin, cloth
hat; collar, glove: (?) —hand, cane, head, shoe , house
rose: daisy, violet: (?)--bush, red, plant, bed, piuasy .
These associations have their inception in childhood
and all through early life. They have been formed and in-
grained Into the experiences of the individual. The
possession of the associations is no gauge to one's intelli
genee. The surprise would be, so far as most of the an-
alogies and similarities are concerned, that the child did
not have the ideas already hooked together in his mind.
Intelligence enters in only when we are fi&e to face with
a new situation, a new problem, something of an original
nature to be studied and worked.
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The narrative completion story found in Test 9
of the Otis Group Intelligence Scale, is one commonly
known to a large number of children. The multiple
choice of words suggested adds little to the complexity
of th© problem, for the pupil need not go very far with
his task of completing the story before he recognizes
the story as being one he has heard before.
The Terman Group Test of Mental Ability is largely
a test of experience. For the most part, problems in
tne test are problems which call into use facts previously
acquired by the pupil.
In Test 1 (Information) a number of "fact" questions
are asked. Some of them may be considered here.
"1. Coffee is a kind of—bark, berry, leaf, root.
2. Sirloin is a eut of--beef, mutton, lamb, veal.
6. Napoleon was finally defeated at—Leirzig, Paris,
Verdun, Waterloo.
11. Confucius founded the religion of—Persians, Ital-
ians, Chinese, Indians."
It is not the contention of the writer of this thesis
that acquiring and retaining information is detrimental
to the individual. Certainly, it is of advantage to any-
one to have at his command all the facts possible for him
to retain. But in many cases individuals holding much
information at their command are often judged to be very
intelligent on this basis alone. We know now thatthis Is
a false idea, and that other factors of the mind must be
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considered as well. A test of this sort, testing mostly
facte alone, cannot be looked upon as having much validity
where so many other traits are concerned.
Prom Test 2, (Best Answer) we have the samples:
"1. Spokes of a wheel are often made of hickory because
1. Hickory is tough.
2. It cuts easily.
3. It takes oaint nicely.
5. If the enrth were nearer the sun
1. The stars woxxld disappear.
2. Our months would be longer.
3. The earth would be warmer.
8. A steel battleship floats because
1. Trie engines hold it up.
2. It has much air space inside.
3. It contains some wood. tt
Prom Test 3, (Word Meaning) we may take the following
samples
:
fall -drop. » same—opposite
north— south same—opposite
Prom Test 4, (Logical Selection) we have the samples:
1. A horse always hass
harness, hoofs , shoes, stable, tail.
2. A circle always has
altitude, circumference, latitude, longitude,
radius.
5. An object always has
smell, size, taste, value, weight.
9. A shit) always has
engine, guns, keel, rudder, sails.
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Examples from Teat 6, (Sentence Meaning) are as follows:
2. Is an alloy a kind of musical instrument? Yes No
3. Is scurvy a kind of medicine? Yes No
7. Is the mimeograph something used by steno-
graphers? Yes No
9. Are proteids essential to health? Yes No
13. Are sheep carnivorous? Yes No
Examples of Analogies taken from Test 7 are:
1. Coat is to wear as bread is to
eat
,
starve, water, cook.
2. Week is to month as month is to
year
,
hour, minute, century.
6. Cat is to tiger as dog is to
wolf, bark, bite, snap.
Examples of problems in Classification of words are as follows
1. Prank, James, John, Barak, William
5. Hop, run, skip, stand, walk.
13. Bigestion, hearing, sight, smell, tough.
After a careful analysis of the above examples, it
seems logical to conclude that, for the most part, the
Terraan Test is a test of experience, and not a test of one's
ability to learn. The intelligence test is primarily an
achievement test.
In a similar manner, one might take an analysis of
other intelligence tests, and he invariably will arrive
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at the same conclusions. These tests are largely based
upon previous knowledge, and cannot possess much potency
for Intelligence testing. They cannot be used with
accuracy in predicting the success of school children in
their academic subjects.
The Athol High School Scholastic Aptitude Test was
developed with the hope that it would meet with the demands
of those who desire greater accuracy in measuring intelli-
gence of children, and in predicting the probability of
success one might expect of pupils entering the junior
or senior high school courses. The test is composed of
both artificial and real material, but altogether new mat-
erial for the pupils to be tested. Before rendering the
test, the pupils are advised that they are not expected to
know what they are to be tested on, since the test is not
a test of what they already know, but of their ability to
learn. Consequently, the test is not a test of experience,
but a test largely of innate ability. Pupils like to take
the Athol Test because they feel that it is a challenge
to their intellectual power. They are relieved of any fear
of facing unfamiliar problems. The test has a study syllabus
and a test syllabus. The pupils are allowed to study the
new material for specified periods of time and are then
tested on what they have learned.
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In the sixth section, the mathematics part of the
test, may be found syllogisms. These syllogisms offer
a new and unfamiliar type of material for testing. It
is believed that the type of reasoning used in solving
these syllogisms is the same as used in solving mathemati-
cal problems. Hence, the pupil is being tested along the
lines of his ability to succeed In mathematics.
An artificial map, containing fictitious countries,
cities, rivers, a cave, mountains, etc. forms a part of
the test. The map Is symmetrical and well organized. It
is made to appeal to the Interests of the child. An
artificial language was developed to be used in estimating
ability in grammar. Throughout the entire test may be
found diagrams, pictures, and figures, all of which offer
a new means of testing pupils.
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CQLLFCTIOH OF DATA
The Otis Sroup Intelligence Scale, Form A, was
given to 180 pupils of the ninth grade of the junior high
school of Athol, Massachusetts on October 4, 1954. The
results of this test are given in Table I. The purpose
of giving the test was to offer material which could be
used as a means of comparing the merits of the Athol High
School Scholastic Aptitude Test, and also to aid the teachers
in classifying pupils and to assist in the solving of cer-
tain problems which might arise in connection with vocational
guidance. The test was rendered by the class room teachers
under the supervision of the writer, and were later scored
by each teacher and checked by the supervisor, and the grades
arranged in the order of their "total score*, the highest
score being placed first in the test.
The Athol High School Scholastic Aptitude Test was
given to the same pupils on October 26 and 27, 1954. The
test is composed of two narts, Form A which was administered
on the ?6th, and Fona B which was given on the 27th. The
pupils taking this test were advised that the results would
in no way influence their school marks, and that they should
look upon it as a mental track meat in which each should like
to make a good showing. They were further advised not to feel
discouraged if they found some of the material difficult to
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TABLE I
Scores by Rank of 163 Pupils Taking
the Otis Group Intelligence
Scale
o.of
upil
Score in each of 10 tests ( Adv. Exam.
)
Total
Score
Norm IQ
1 a 5 4 5 6 7 8 9 10
J. JLD on 16X -J 17 4* 18 19 22 21 183 105 126
r\m 10 X f ± '- ID 1 Ox<c 1 X 14 16 19 21 156XwW 94 121X</X
3 14 14 14 f J.Z oy 12 11 20 20 xoo QQ%?Q nolie
4 13 18 Is lo lo lo 17 18 12 20 XDU OQoo x<cx
5 13 19 18 20 11 14 12 16 23 XOO X<cX
6 13 19 25 16 14 8 16 16 17 22 loo QAw4 1 OA.
7 15 17 12 13 14 12 15 16 21 24 lo» 111XXX liftXXO
8 13 21 19 lb 1<S IO 18 16 6 20 1 91lei
ny Is X f JLC. O Xs> XO 19 16 12 17 113 111J- J. JL
1U ±4 ±4 O o X J. "1 1XX 12 15 9 23 122-J- O f*j 101 107
j.± 1 A14 X f JLO IO XX o 15 16 12 22 141J. j. 95 116
lO X*£ 7 10XV- 14 17 22 20 148 98 117
It) JLO IO Xv7 iX If 7f 11 10 3 23 106j- yj \j 123 94
14 15 15 14 12 12 16 13 16 20 23 156 98 120
15 11 14 19 5 8 5 13 15 21 25 136 101 112
16 15 17 12 16 13 10 15 15 19 21 153 90 121
17 13 17 17 9 13 9 16 15 20 22 151 110 114
18 15 15 16 13 12 6 8 10 20 21 136 107 110
19 10 11 13 4 11 11 12 10 13 16 111 99 104
20 11 15 12 9 11 13 16 15 23 18 143 97 116
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.of
ipll
Score in each of 10 tests Total
Score Norm IQ1 2 3 4 5 6 7 8 9 10
21 13 15 15 10 10 11 12 16 22 25 145 99 115
22 12 19 16 11 14 8 14 9 15 21 157 95 114
25 11 11 10 9 14 10 14 11 18 19 127 99 110
24 13 15 12 9 15 8 7 13 25 115 102 104
25 14 16 25 5 8 8 14 15 23 17 145 95 117
26 11 16 17 8 9 6 16 17 21 24 145 95 117
27 12 19 18 15 13 6 15 16 22 25 157 95 121
28 12 9 11 7 11 7 15 11 19 21 121 90 111
29 13 9 11 5 13 6 11 11 10 20 107 88 107
30 14 IS 17 13 12 12 13 16 23 25 159 105 119
31 10 6 15 5 9 6 14 11 15 22 109 102 105
32 13 19 25 15 9 9 14 12 25 23 162 102 121
35 14 15 17 6 12 6 10 11 21 25 155 99 112
34 11 14 15 5 9 6 8 10 12 18 117 90 109
35 13 13 12 15 11 8 15 13 6 15 117 114 101
56 15 14 12 8 14 15 1? 15 17 25 140 100 114
37 14 18 15 18 9 12 17 9 25 22 157 108 117
58 15 21 18 13 12 10 15 15 25 20 162 105 120
39 15 15 12 10 14 8 13 10 5 20 120 90 110
40 11 12 20 4 i •at 6 14 17 11 16 124 101 108
41 15 It 13 12 15 8 15 17 18 16 142 100 114
42 12 15 14 8 14 11 8 14 22 19 157 102 112
45 14 14 15 7 11 6 11 11 15 19 125 105 107
44 14 15 14 11 11 11 16 17 19 21 149 105 115
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No. of
Pun11
Score In each of 10 teats Total
Score Norm IQ1 2 4 b 6 7 8 9 10
45 10 7 8 6 11 8 15 10 9 17 lux
R7
46 14 11 11 5 12 12 12 14 cU AO** 101 111J- -X -X-
47 9 13 23 7 12 y 12 12
1 O1M eX 1 37 90 116
48 11 11 14 11 16 10 18 15 OA 1 ftxo 1 Aft 107XW 114
49 9 11 3 1 9 10 10 15 XO 1 RXO 96 110 95
50 14 12 25 5 7
a© 8 9 1 Q 19 124 105 107
51 12 13 7 12 9 xu 10 11 1 8 21 121 90 111
52 11 12 6 4 12
rr
1 14 11 16 112 98 105
53 12 12 4 10 10 ft 15 13 P3 21 130 110 107
54 12 9 15 6 10 y 10 14 XU 91 116 102 105
55 11 4 10 3 13 9 12 12
oi£X «CO liftxxo lOP 106
56 15 18 16 17 17 9 15 15 do OR 1 79 100 124
57 11 12 11 7 12 7 13 12 1 AXO 1Q 120 91 110
58 9 11 16 13 10 3 11 11 f 93<EO 119 110-J L. v-/ 107
59 15 19 25 11 10 8 20 15 oo 9fi 171 105 122
60 12 11 15 6 11 8 13 10 Xi7 1 7 IPO 95 109
61 13 10 10 7 10
ry
T 16 a on 107 94 105
6? 13 10 8 10 13 10 10 11 1 %XO 1 ftXO 116XXW 95 107
63 12 9 25 8 13 y 14 16
Qo X f 131Xvi. 120 104
64 7 5 15 1 7 O 15 12 15 88 110 89
65 12 12 14 KW 8 4 11 10 xy 1 7X f 119-L Jl <C 104 103
66 10 12 11 7 12 5 19 14 19 26 135 98 113
67 13 13 12 5 13 7 11 17 8 19 118 118 100
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.of
ir±l 1
Score In each of 10
2 3 4 5 6
tests
7 8 9 lu
Total
Score Norm
IQ
68 11 10 oSs J.U f 14 19 112 96 106
69 9 12 si o JL<J Qo ao 12 24 126 107 107
70 8 o Id O Q A 8 14 19 97 128 89
71 15 AO a 9 8 14 15 21 21 135 102 111
72 14 IS 14 3 13 14 14 19 14 24
147 114 111
73 11 16 21 5 10 9 16 19 21 21 149
113 112
74 10 12 13 4 12 8 13 14 8 21 115
99 106
75 10 11 10 8 12 9 8 9 17 19 113
106 103
76 14 11 14 7 11 3 9 15 18 16 121
105 106
78 14 9 3 7 13 3 14 11 17 20 121
95 109
79 10 9 6 1 9 7 11 7 8 21 99
105 98
80 12 12 19 7 14 6 11 13 12 18 124
110 106
81 14 15 7 15 14 7 8 11 8 19 114
107 103
82 12 16 12 10 7 9 15 12 8 17 118
92 109
83 11 10 13 6 12 7 12 11 |4 22 118 105 105
84 10 12 11 10 14 6 11 12 22 13 126
95 111
85 13 15 13 10 12 9 19 12 24 22 149 100
117
86 12 13 13 5 15 10 14 15 15 20 135 111
108
87 13 14 18 6 13 8 13 8 25 21 141 101 111
83 10 12 14 3 10 7 14 15 19 23 127 96
111
89 13 9 18 10 14 7 14 10 19 21 135 106 110
90 13 11 14 12 13 7 13 12 10 16 121 101 107
91 11 13 18 5 13 10 13 17 16 18 134 100 112
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o.of
upil
Score in each of 10 tests Total
Score Norm IQa ^5 ~~4"-—0~ 7 b —-It)
92 14 Xi. 1 4. 8 14 9 14 13 20 19 136 94 114
95 13 X -. 8 12 8 13 15 9 21 124 89 112
94 3 Q57 iO 3 8 5 q 11 16 22 104 99 101
95 12 1 9. Xw 4 10 6 11 12 14 21 118 111 103
96 11 X X X ij 5 10 4 10 12 16 91 100 97
37 10 Q Q 6 8 8 11 13 3 18 95 117 92
93 13 1 P 8 12 8 13 15 9 21 124 89 112
99 9 ft KD 2 IB 6 11 13 11 13 97 106 97
100 3 IDXw 2 13 4 "I * 11 17 86 102 94
101 13 1 p 1 4. 6 12 10 17 17 1 18 124 115 103
102 11 V 6 10 4 5 11 8 17 98 107 97
108 10 1 13 8 3 8 4 10 69 102 39
104 12 •J 13 1 10 6 11 14 7 20 108 101 103
105 11 1 SJ-w Jk -J 9 10 10 13 9 19 16 128 95 111
107 10 QO Q 6 11 6 c 13 8 14 90 123 89
108 9 X \J 13 1 8 RV 7 9 4 16 82 103 93
109 10 1 fiiu 3 10 11 14 14 20 20 143 110 113
110 9 it 6 13 4 a 14 10 20 133 101 111
111 1? 8 8 13 12 10 20 110 100 104
112 10 10 14 £ 9 8 11 12 10 25 114 89 109
114 11 13 15 6 11 9 15 14 21 113 106 3L03
115 14 16 23 1 13 9 1 7 12 13 108 116 97
116 11 15 14 7 10 7 10 14 18 19 125 106 107
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o.of
up11 1 2
Score in
5 4
each of
5 6
in
7
testa
8 9 10 Score fiorm
117 13 14 13 7 10 6 10 9 23 25 130 10o
"\ aq
118 11 12 17 1 8 7 7 9 7 19 98 97 100
119 9 12 8 6 5 5 6 10 12 19 92 9o
Qflso
120 10 13 9 4 11 9 9 10 11 14 100 93 lOo
121 9 13 15 5 6 5 12 10 14 15 104 107 99
122 10 5 14 5 8 6 8 9 13 22 100 95 103
125 12 8 15 4 10 6 9 11 12 18 95 97 99
124 9 Ifi 9 2 6 8 7 15 15 20 103
T n T111 9 f
125 11 15 16 6 13 7 22 11 12 16 129 102 109
126 10 3 14 4 9 13 12 9 8 14 96
inn11U OPyc
127 9 6 7 5 7 9 15 7 14 7»
ill111 onC5W
128 12 11 11 6 10 8 8 13 9 19 1U f 1UO
QQ
129 10 9 1 4 10 9 12 12 17 14
Tin11U OR
150 10 7 15 6 7 11 13 io 15 92
i no1U<5 OA
151 11 12 21 1 11 7 14 9 7 19 lie yo iU 1
152 11 1.1 15 4 13 12 12 11 8 24
Tin119 1UO J.UV
155 12 10 14 6 6 7 13 10 14 17 109
moXfJd 1UO
154 12 11 12 7 11 7 10 10 12 15 1U / 1UQ
155 13 11 5 2 10 8 10 11 11 15 96 107 y©
156 10 7 19 10 10 6 8 11 11 20 112 103 103
157 10 10 12 2 6 4 11 8 4 18 85 91 98
158 10 13 15 6 8 8 9 7 9 17 102 113 96
159 8 3 9 2 8 2 11 12 12 67 105 87
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No. of
Pupil 1 2
Score in each of 10
5 4 5 6 7
tests
8 9 10
Total
S(» <>»*#» Horm IQ
140 12 15 14 6 10 5 12 9 12 10 112 100 105
141 11 15 8 6 12 7 15 6 11 14 103 100 101
142 13 10 11 11 9 8 14 9 11 16 112 104 105
143 10 7 15 5 7 7 9 15 12 19 100 105 98
144 8 11 5 6 5 7 10 8 19 79 94 95
145 10 8 16 11 11 8 10 9 19 21 123 121 101
146 12 9 10 4 15 8 15 7 11 14 103 95 105
147 10 9 8 6 7 4 8 11 12 75 125 85
148 9 7 2 4 5 4 6 10 8 12 67 102 88
149 10 11 16 9 8 6 10 15 20 17 120 95 107
150 9 14 24 9 15 12 16 5 16 19 145 106 115
151 8 8 8 6 6 5 8 8 15 13 83 119 88
152 10 11 5 4 7 2 6 11 10 17 83 105 92
155 14 14 20 6 15 12 12 17 15 12 135 115 107
154 10 15 12 2 7 5 8 9 14 18 96 109 95
155 11 14 17 5 9 11 12 14 12 13 116 101 105
156 9 15 24 6 15 4 8 14 10 20 135 101 111
157 12 14 15 7 10 7 15 10 21 20 129 106 108
158 2 4 6 2 8 5 10 10 12 14 75 109 88
159 10 10 5 10 7 11 12 8 13 86 107 95
160 12 8 15 2 9 5 9 9 14 16 97 110 95
161 6 1 9 6 4 7 4 2 22 61 104 85
162 10 11 12 2 11 4 12 12 12 17 105 86 106
165 9 11 1 5 5 1 5 8 17 58 100 86
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learn, -as no on* was expected to obtain a perfect score,
and that the test was not a test of what they
knew but
of their ability to learn. They were spurred on
to make
their best efforts and to obtain a high standing
in the
rating of the scores.
0n the first day of this examination, the study
sylla-
bus of Form A was passed out and the pupils were
warned not
to look at them until permission was given.
After being
told that the test was in part a test of their
ability to
follow directions and that the instructions
would be given
only once, they were asked to open the
syllabus to Section
I - Part A. The time, fire minutes, was
allotted to them
for the study of this part. At the end of
five minutes they
were requested to stop and turn to Part B.
After studying
this the allotted time, five minutes, they
were told to stop
and turn to Section II and to study that for
two minutes.
At the end of this time the booklets were
collected.
The test - Form A - was then passed out
and the pupils
were asked to examine the cover carefully
to make sure that
they had the correct syllabus and to fill
in the blank spaces
reserved for their name and age. They were
then told to turn
to Section I - Part A, while directions
were being read, they
were allowed five minutes on this first
part of the Science
test. At the close of five minutes, Part B of
this test was
taken and the other Sections on History
and Language, five
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minutes being allowed for Part B, two minutes for the
History test, and twelve minutes for the Language test.
On the next day, October 27, the second part of the
Athol test - Form B, was administered by the teachers of
the junior high school and the writer. The study syllabus
was passed out and the pupils were given five minutes to
study Section IV - Part A, three minutes to study Part B,
and three minutes to study Section V. There is no study
sheet for Section VI, the mathematics test. The study
booklets were then collected, and the tests passed out.
After filling in their name and age, the pupils were al-
lowed to begin the test. Six minutes were allowed for
the test Section IV - Part A, six minutes for Part B,
five
minutes for Section V - Parts A and B, five minutes for
Section VI - Part A, and ten minutes for Part B.
At the end of this time the booklets were collected.
The scores for each Section of the tests were placed
in
spaces on the cover reserved for that purpose and
their
totals were placed below. A point was allowed for
each
correct answer throughout the test, with the exception
of
the artificial language test and Part B of the
Science test.
In the artificial language test a point was
allowed for
every correction made on the examination, one
point being
deducted if a correctly translated word
was crossed off.
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In Part B of the science test the score was doubled. It
was deemed necessary to do this so as to allow sufficient
credit for this difficult work in the total test score.
A perfect score for each Section is as follows:
Section 1-25 points, Section II - 16 points, Section
III - 17 points, Section IV - Part A, 28 points, Section
IV - Part B, 51 points, Section V - Parts A and B, 23
points, Section VI - Part A, 14 points, and Section VI
-
Part B, 10 points, Riving a total perfect score for Form
A of 58 points, for Form B 106 points, and a grand total
of 164 points. The results of this test are shown in
Table
II.
A record of the school marks was obtained from the
office cards of all the 180 pupils who took the two
tests.
All the nupils in the ninth grade are taking academic
sub-
jects which include Algebra, Latin, English, History, Civics,
Business Arithmetic, Business Training, General Science,
and
French. The marks were averaged and arranged according
to
their highest score. Complete tabulation of marks
are shown
in Table III.
A record of marks on the two tests and of
school subject
averages were therefore had in complete form for all
pupils
included in this experiment.
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TABLE II
The Scores by Rank of 165 Pupils Taking the AtholHigh School Scholastic Aptitude Tsst and
the Otis ©roup Intelligence Scale
and their School Averages
So * ?f Total Total
P«P" Sections Parts Score Score School
T ' _ „ Apt. Otis MarksI II III IV ? VI A B Test Test
1 255 16 13 51 22 21 62 94 146 135 90
2 16 15 15 54 22 18 46 94 140 166 36
3 25 14 16 48 17 16 66 81 136 155 32
4 23 15 12 46 21 19 60 86 136 150
,
92
5 17 16 16 43 22 16 49 80 129 155 84
6 24 16 17 40 20 15 67 73 150 166 86
7 19 16 16 39 21 16 60 76 126 169 78
8 20 13 16 47 13 12 49 77 126 164 80
9 22 13 11 49 14 16 46 79 126 146 65
10 24 12 15 42 16 16 61 73 124 122 86
11 14 13 15 48 21 13 41 82 123 141 74
12 13 15 13 44 19 13 41 81 122 148 82
IS 18 10 15 47 17 15 43 79 122 106 68
14 22 11 15 38 19 17 48 74 122 156 74
15 19 13 7 61 18 13 39 82 121 136 73
16 20 15 11 38 21 16 46 75 121 155 85
1? 20
14 8 42 21 16 42 78 120 161 70
18 12 15 11 46 19 17 38 82 120 156 81
19 15 14 15 45 18 14 42 77 119 111 74
20 17 14 16 44 12 17 46 75 119 145 68
- 46 -
Mo. of
Pup11
I II
Sections
III IV V VI
Parts
A B
Total
Score
Apt.
Test
Total
Score
Otis
Test
Sch
Mar
21 i tX f xo 15 39 oic, L J. <c 45 72 ITT111 140 Qnou
22 22 1 o 12 32 on lo 46 68 1 1 A114 i "^tlO f Qlol
23 2c 14 11 37 1 oLd 1 T1 f 43 66 114 1 0*7XeY on»U
24 l clo 15 13 56 1lO 44 69 illHO no AT
25 i alb 1 A14 15 37 1 AJLD 1 A 45 68 XXO lit AP.
26 T A14 14 15 43 dd D 43 70 no 1<c140 AO
27 14 15 12 42 1 Alo lo 41 71 1 1 olie 1 ATlo f TO
28 22 12 12 40 Olel cO 46 66 no 1 OlXcl A^OO
29 21 15 14 35 i n10 1 T1 f 50 62 noLLC 1 AT1U f TT
30 23 9 13 35 15 1 A10 45 66 ill111 1 AQlow on»U
31 21 11 16 35 10 1 1 48 62 1 1
A
11U 1U» TQ
52 20 lo 44 "1 T1 r 1 AlO 33 77 1 fiOIDC ft?
CO 18 1 A15 6 44 i t11 1 AlO 39 70 mo.XVJS7 ICO
or a 10 1 nlO 10 40 on iy 30 79 XX 1 76f u
35 25 16 6 35 1 / 11 42 63 inAXUO TITXX f ASOO
56 16 13 7 41 1 O1» 1 O 36 72 1 noXUO i AnXtcU ATO f
37 15 13 14 37 Al21 Qo 42 66 mo.XUO 1 ATXO f 71f X
38 15 9 9 41 19 1 A14 33 74 inT1U r 1 AOIDs Oft
o9 16 16 8 36 i r\19 11 40 66 1OA 1 on
40 10 12 14 4ft 18 inlO 36 70 1 HA 1 OA
41 17 8 13 47 12 9 38 68 i nAiuo 1 40X-i/5 7Q
42 10 12 10 37 20 17 32 74 106 137 71
43 18 15 7 57 14 14 40 65 105 123 73
44 14 14 16 33 16 12 44 61 105 149 75
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. of
ipil
I II
Sections
III IV V VI
Part
A
s
B
Total
Score
Apt,
Test
Total
Score
Otis
•Teat
Scho
Mark
45 12 15 7 37 18 16 34 71 105 101 77
46 17 10 9 40 11 18 36 69 105 154 75
47 14 14 10 36 16 14 38 66 104 137 82
48 11 15 15 34 15 14 41 63 104 148 82
49 21 10 7 40 16 9 38 65 103 96 79
50 17 14 lO 38 14 9 41 61 102 124 65
51 16 16 15 16 15 47 54 101 121 79
52 10 14 46 12 19 24 77 101 112 32
53 20 14 flbP 11 11 37 63 100 130 74
54 16 14 QCP so 15 16 38 61 99 116 79
55 20 15 g 30 15 13 41 58 99 118 70
56 14 16 7 35 14 12 37 61 98 172 76
57 20 14 10 28 9 16 44 53 97 120 34
58 10 11 12 35 13 16 33 64 97 119 75
59 16 10 q 36vw 12 13 35 61 96 171 73
60 19 15 q 33 11 8 43 52 95 120 69
61 IS 10 K*2 onr 17 21 28 65 93 107 63
62 7 15 Q *U 12 12 31 64 95 116 78
65 12 10 6 37 14 15 28 66 94 131 78
64 8 14 9 34 20 9 31 63 94 88 66
65 9 11 16 37 12 8 36 58 94 112 75
66 20 13 9 29 7 15 42 61 93 135 63
67 23 8 10 30 7 15 41 52 93 118 71
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No. of Total Total
r>,1TJil Sections Parts Score Score School^F Apt. Otis Marks
I II III IV V VI A B Te3t Test
68 11 15 9 21 9 20 33 60 93 112 70
69 13 13 4 26 18 19 30 63 93 126 76
70 19 12 3 30 13 15 34 68 92 97 78
71 15 13 8 25 17 14 36 56 92 135 73
72 so 8 17 28 3 15 45 46 91 147 76
73 19 15 12 27 16 12 36 55 91 149 94
74 13 14 9 27 18 10 36 55 91
70
75 13 13 11 33 9 12 37 54 91 115 80
76 13 14 11 27 9 16 38 52 90 113 81
77 7 11 9 59 12 13 27 63 90 121
70
78 22 6 13 27 11 10 41 48 89 121
61
79 12 12 9 26 17 13 33 56 89 99
63
80 12 9 10 54 9 16 31 58 89 124
77
81 15 16 8 S3 8 10 58 51 89 114
62
82 20 13 10 23 14 18 33 55 88 118
79
83 8 12 11 56 7 14 51 57 88 118
74
23 18 14 32 55 87 126 60
32 12 8 34 52 86 149 72
51 7 17 31 55 86 135 64
26 10 13 37 49 86 141 70
35 8 9 33 52 85 127 78
26 7 13 39 46 85 135 85
84 13 12 7
85 14 12 8
86 15 11 5
87 15 15 9
88 18 12 5
89 19 10 10
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o. of
"Up11
I II
Sections
III IV V VI
Parts
A B
Total
Score
Test
Total
Score
Otis
Test
Scho
Mark
90 14 12 8 37 9 5 34 51
OR 71
91 11 8 4 33 9 19 23 61
AA 134 72
92 14 12 10 28 8 11 36 47
AS 156J.WW 85
93 17 14 3 20 17 12 34 49
124 66
94 16 12 3 28 15 3 36 46
76
95 8 7 13 15 23 15 28 53
ox liftHO 63
96 7 11 11 29 11 12 29
52 MlO JL 91 60
97 14 12 4 31 2 18 30 51
PIO JL 95vW 71
98 10 15 1 32 13 10 26 55
AlfJJ JL 126 75
99 12 10 5 30 t X ( 27 54
81 97 72
100 13 16 7 22 7 lo 56 45
81 86 62
101 21 13 3 23 7 13 37 43
AOOAJ 124 73
102 17 12 9 21 11 9 38 41
f 57 98vw 52
105 8 10 3 32 11 11 26 53
*7Q
1 a 69 67
104 13 11 10 22 8 lo 34 45
79 108 64
105 8 12 15 18 8 18 35 44
79 65
106 15 15 3 28 6 12 33
46 79 128 71
107 16 12 6 18 12 14 34 44
7ft 90 67
108 8 11 3 33 15 7 22 55
77 82 64
109 16 12 3 27 6 13 31 46
77 148 69
110 9 13 10 32 10 o 29
48 77 133 69
111 7 13 12 20 11 14 32
45 77 110 63
112 21 8 21 11 15 29
47 76 114 74
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Bo. of Total Total
Pu^ii Sections Parts Score Score School
Apt. Otis Marks
I II III IV V VI A B Test Test
64n ftlio J. kJ 13 4 19 9 16 32 44 76
t T A11*1 1 ftXV a 17 3 14 37 39 76 113 75
•7
f
QO 9 25 17 10 24 52 76 108 60
TIC1XO QO io 13 27 6 11 31 44 75 125 77
n 7XX ' TO 13 6 26 7 13 29 46 75 130 69
ilo 1
1
X X -i X 7 27 5 14 29 46 75 98 61
119 lo 1 oX<5 Q 17 34 41 75 92 71
120 12 11 12 1 Alo Q 1 AXrt 74 100 68
121 11 IO J lo X*l T 4 OR 74 104 62
122 10 11 11 oo a•7 TO 32 41 73 100 71
xdo Xic pO X 15 14 12 32 41 73 95 70
1 A XX 7 7 14 32 40 72 103 59
XO 1 O 4— 13 28 43 71 129 78
1 OA XO Xv> 6 ?2 7 13 29 42 71 96 70
T 0"7 XX 1 1XX 1 27 2 13 28 42 70 79 68
XiSO X'i 1 oXic Hp 23 7 12 28 42 70 107 68
T OQX£S9 X\ • X«J w 24 b 13 28 42 70 98 54
iOU Q xo q 22 8 9 31 39 70 92 62
131 13 10 4 18 11 1 o1<5 <Z f ^rX Sft 112 69
132 12 9 29 3 15 21 47 68 119 62
133 9 8 15 16 8 12 32 36 68 109 60
134 11 14 10 17 6 10 35 33 68 107 75
Ho, of Total Total
pUpil Sections Parts Score Score School
Apt. Otis Marks
I II III IV V VI A B Test Test
155 9 11 10 13 8 16 30 37 67 96 63
136 16 13 8 16 3 10 37 29 66 112 62
157 12 11 25 4 13 23 42 65 85 55
138 15 10 10 24 9 7 35 30 65 102 57
139 8 14 1 18 10 13 23 41 64 67 68
140 10 9 3 22 12 8 22 42 64 112 70
141 10 7 11 19 3 14 28 36 64 103 51
142 3 8 8 27 6 12 19 45 64 112 64
143 7 4 16 15 7 13 27 37 64 100 66
144 11 12 4 13 13 10 27 36 65 79 66
145 6 5 14 22 3 12 25 37 62 123 60
146 11 11 11 15 7 7 33 29 62 106 64
147 12 5 2 18 7 8 19 45 62 75 62
148 13 5 10 15 7 12 28 34 62 67 59
149 10 14 6 14 12 6 30 32 62 120 54
150 21 1 4 5 13 4 6 38 23 61 145 68
151 8 14 9 15 7 7 31 29 60 83 61
152 6 11 7 17 6 12 24 35 59 83 62
153 8 5 16 27 8 8 16 43 69 135 65
154 7 11 2 18 9 11 20 38 58 96 65
155 8 11 25 7 9 19 39 58 116 68
156 19 10 7 6 16 29 29 53 133 63
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*o of Total Total
"
*
41 Sections Parts Score Score SchoolWli
Apt. Otis Marks
I II 111 IV V VI A B Test Test
157 10 13 J. t
KO 39 55 129 63
3.58 3 11 10 13 6 12
Oil OX OO 1 V? 69
159 12 10 b 15 1 12 27 28 55 86
66
160 8 4 11 9 13 8 23 30 53 97
43
161 14 3 14 11 11 17 36 53 61
53
162 4 10 12 4 12 14 28 42 103
63
163 8 9 8 3 7 17 23 40 58
66
53 -
TABLE III
The Ranking Scores of 163 Pupils in their
Various Academic Subjects and their
School Averages
No. of Anc. Bus. Bus. Music School
pupil ?hg. Latin Algebra Hist. Civics Soi. Tra.Ar. Aver.
1 83 93 95 93 86 85 90
2 82 90 90 90 72 90 86
3 78 84 90 90 62 90 82
4 90 92 95 93 91 90 92
5 92 91 79 35 91 84
6 92 85 80 82 92 86
7 82 80 85 76 64 80 78
8 85 78 82 75 80 80
9 50 60 70 74 70 70 63
10 84 92 90 93 72 85 86
11 83 85 73 65 66 74
12 81 80 80 80 84 88 82
13 60 65 76 65 75 68
14 70 55 85 84 62 89 74
15 75 75 75 77 66 80 73
16 78 90 85 84 82 90 85
17 68 75 75 81 41 80 70
18 84 88 80 66 85 81
19 63 66 76 80 77 80 74
20 70 60 78 65 65 68
21 89 75 80 73 81 80
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No. of Anc. Bus. Bus. Music School
pupil Eng. Latin Algebra Hist. Civics Scl. Tra.Ar, Aver.
22 65 85 87 90 71 35 81
23 85 90 85 92 83 90 88
24 68 60 71 66 71 67
<>5 75 60 67 60 80 68
26 68 50 78 50 65 62
27 75 60 67 60 80 68
28 68 50 78 50 65 62
29 81 68 74 60 78 72
30 53 60 65 70 60 30 65
31 50 81 90 81 72 80 77
32 78 92 90 95 33 90 90
33 76 83 55 94 78 90 79
34 70 53 70 49 70 62
35 75 85 75 90 94 90 83
36 65 76 68 74 77 95 76
37 72 60 73 60 61 66
38 77 68 69 64 65 67
39 83 70 67 60 73 71
40 38 88 83 80 92 84
41 88 85 86 81 70
42 70 60 67 60 60
43 83 85 84 69 72 79
44 60 63 68 73 73 89 71
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.of
pil Eng. Latin Algebra
Anc.
Hist. Civics Scl.
Bvs.Bus.
Trs. Ar.
Music Scho<
Aver
45 78 64 73 69 81 73
46 75 83 75 64 77 76
47 60 32 87 84 72 78 77
48 75 71 75 75 66 90 75
49 78 86 80 90 79 80 82
50 85 80 98 72 76 82
51 61 82 85 92 78 75
52 70 50 85 55 65 65
53 80 83 80 85 64 80 79
54 69 84 90 82 34 35 82
55 65 62 35 80 72 30 74
56 75 78 80 88 74 80 79
57 65 72 80 70 55 78 70
58 82 68 72 80 75 76
59 63 87 90 87 88 85 84
60 R3 78 78 74 55 80 75
61 67 75 CO 80 75 58 80 73
62 60 66 80 65 61 80 69
65 60 50 63 66 48 85 62
64 82 78 82 77 69 78
65 63 84 95 80 65 80 78
c«oo fin 55 70 89 70 66
67 67 65 75 87 70 87 75
68 51 60 70 72 57 70 63
56 -
lo.of
U jj i- J-
Anc.
Latin Algebra Hist. Civics Sci
Bus.
Trp
.
Bus.
Ar.
Music Schoo
Aver.
69 AH 65 80 78 62 80 71
60 66 75 75 80 70
71 7A 70 80 76 75 80 76
"d OA 80 80 68 85 78
rfx
"o r * 65 76 77 67 80 73
CO 97 75 77 69 75 76
75 93 90 95 98 90 94
76 78 68 70 77 56 70 70
77 80 SO OO f-m 76 80
78 (o 80 85 85 83 78 81
"70 oo 64 70 80 62 80 71
o/>OU CA 44 75 65 60 61
el OU 60 55 65 58 79 63
ITT
r o 72 75 87 66 90 77
oo OU An SO 64 35 62
84 8*s 84 80 80 75 75 79
80 DO 80 68 85 78 70 74
oD fin68 RE. «^ R7OO OO *J ' 55 60
enS r TOfO 65 72
on CO 60 65 73 48 70 64
75 75 76 60 70 70
90 70 AO on8U p.n 80 73
91 88 85 90 92 71 85 85
92 60 76 78 76 61 76 71
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Ifo . of Bus. B«s. Music School
pupil Eng. Latin Algebra Hist. Civics Scl. Tra. Ar. Aver.
93 65 74 80 77 67 70 72
94 63 90 35 91 91 90 85
96 55 61 78 65 59 78 66
96 64 65 80 70 80 78 76
97 70 60 63 60 63 63
98 68 50 65 54 62 60
99 55 69 70 75 82 80 71
100 70 72 75 80 75 75 75
101 60 62 75 78 73 0£ 72
102 50 60 65 63 56 80 62
103 50 65 85 65 75 73
104 47 50 60 53 37 64 52
105 60 65 75 68 65 7C 67
106 55 66 80 60 4S 75 64
107 54 70 62 61 65 78 65
108 66 84 75 77 47 75 71
109 66 70 75 77 67 60 57
110 55 51 69 60 67 80 64
111 75 70 70 84 45 70 69
112 75 75 60 81 64 70 69
113 55 60 70 60 51 79
63
114 67 72 80 76 68 80
74
115 65 67 80 67 47
60 64
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Uo.of Anc. Bus. Bus. Music School
pupil Sig. Letln Algebra Hist, Civics Sci. Tra. Ar. Aver.
116 65 70 90 76 69 80 75
117 50 60 63 61 56 70 60
118 86 85 70 80 64 77
119 68 69 70 80 59 70 69
120 65 47 50 67 68 80 61
121 65 70 80 73 56 80 71
122 68 70 70 65 67 70 68
123 60 45 60 65 61 80 62
124 70 70 75 60 78 71
125 60 69 76 78 58 80 70
126 £3 62 50 60 59 80 59
127 68 78 80 82 78 80 78
128 60 76 78 71 60 7£ 70
129 60 56 62 67 83 80 68
150 70 67 60 60 69 80 68
151 60 55 55 46 43 65 54
152
-Mm %J MJ 55 55 62 72 59 70 62
155 65 56 70 f lk 1
1
7ft
154 55 60 75 65 47 70 62
155 70 66 60 52 50 60
156 60 75 84 82 76 75 75
137 65 36 70 60 60 85 63
69 -
*0, ?J is- t ^ Anc * Bus. Bus. Music Schoolpupil Eng. Latin Algebrs? Hist. Civics Sci. Tre. Ar. Aver.
138 6? fin oo fit; CO 70 62
139 65 Ar»ou rr rfO f 38 b5 55
140 41 7^f © 71/ JL 04 oO 57
141 60 6R fin oo f yu DO
142 65 'V finDO AA Oi. by 70
143 60 40 60 ou 51
14 | 75 70 60 DO 64
145 56 6fi
r O COOo an/U OO
146 49 fiO sn ^ftOO 7r>fU e,fiOO
147 70 60 60 48 Ov
143 73 50 74 62 61 fi4o*±
149 60 65 70 UOO fin ftpD<5
150 60 5? 65 ftp OO OCT
151 60 50 fin
152 60 66 75 7Q
' O 7H finDO
153 60 CO BfiC3U fil
154 60 fi^ AK AO
155 53 55 70 76 60 80 65
156 65 60 65 65 64 80 65
157 63 60 70 76 66 70 68
158 40 70 78 65 65 63
159 63 60 65 71 56 60 63
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No. of Anc. Bus. Bt».s. Niusic School
pupil Eng. Latin Algebra Hist. Civics Scl. Trs. Ar. Aver.
160 55 55 70 76 87 70 69
161 53 58 75 74 59 75 66
162 54 40 50 36 47 64 48
163 55 62 55 53 64 58
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12
"ivory scientific problem," says Thurstone, "is a
search for the relationship between variables. Fvery
scientific problem can be stated most clearly if it is
thought of as a search for the nature of the relationship
between two definitely stated variables. A scientific prob-
lem cannot be so clearly stated in any way as when it is
thought of as a function by which one variable is shown to
be dependent upon or related to some other variable. The
core of the problem is always found to be In the nature of
the inter-dependence of the two or more variables. When that
inter-dependence has been clearly stated and verified, the
scientific problem has been solved.
"A physicist who is investigating the velocity of sound
through different substances is describing them. He is listing
a quantitative measure of this attribute for each substance.
Tne more truly scientific aspect of his problem appears when
he becomes curious about the relationship between the velocity
of sound through the substance and its other known attributes,
such as density, boiling point, electrical conductivity,
or shape. He may then discover that some of these
character-
istics have no relationship to velocity with which the
sub-
stance conducts sound, while other characteristics do
have
such a relationship. Ifc is the discovery of such inter-
relations that we have the basis for prediction
and control
- 62
which constitute the practical applications of science."
In this study the problem is to determine the relation-
ship between the tests involved, and the relative degree of
validity of the Otis Group Intelligence Scale and the Athol
Scholastic Aptitude Test for determining the grade of work
on the part of school children in tneir various academic
subjects. The methods used are (1) scatter diagram, (2)
coefficient of correlation, (Pearson method) and (3) fre-
cmeney polygon graph.
The scatter diagram is a graphical method of showing
the relation between two variables. It enables one to judge
by inspection the degree of relationship between the quantities.
Below are five diagrams, taken from Thurstone, which show
how the various relationships are shown.
Prr/a*- Pes.
In Part 1 is a diagram which shows a perfect positive
relation between the two sets of variables. It might be used
to represent the relation between two variables such as the
volume and weight of pieces of steel. The points on the
praph fall on the diagonal from lower left to upper right
and indicate that as the values along one of the scales in-
crease, the values on the other likewise increase. This
would Indicate a perfect positive correspondence or corre-
lation between the two viriobles.
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In Part II is I diagram with paired observations for
a relation that is positive trot imperfect. In general, al-
though not in every particular case, the tendency is for the
y-values to increase as the x-values increese. Graphed
variables which fall out like this have a "marked" decree
of correspondence or correlation.
In Part III is a scatter dlepr*m which shows entire
absence of relationship between two variables. The points
do not fall along the diagonal, and as the x-values change
there is not a corresponding change in the values of y.
There Is, therefore, no correspondence between the two vari-
ables and the correlation would be zero.
In Part IV is a diagram for a relation which is imper-
fect and negative. As the values of x increftsc, the values
of y tend to decrease, but do not necessarily decrease by ex-
actly the so«e amount. Thuratone gives as an example the
number of problems solved per hour and the average time per
problem. As one of these variables, the number of problems,
increases, the other variable, time per problem, decreases.
The relationship is negative, but imperfect.
In Part V Is s scatter diagram of a perfect negative
relationship between two variables. As one of the variables
changes, the other changes in the opposite direction, and by
the same amount.
Since the correlation coefficients have been floured ou<
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on the seme sheets with the scatter graphs, I shall discuss
these figures also along with the graphs and show how each of
these two methods bear out the contention which I have made
in this thesis, namely, that the Athol High School Scholastic
Aptitude Test scores are more closely related to the marks
of the school children than are those of the Otis Oroup In-
telligence Scale. This fact holds true in every detail and
is evidence of the validity of the Athol Test for determining
the success of school children in their various academic sub-
jects.
The correlation coefficient is a number which indicates
the degree of relationship between two variables. It is
another way of showing the same thing that the scatter diagram
shows. The number varies from 1 to -1. When the relationship
is perfect and positive, the correlation is 1. When the re-
lationship is perfect but inverse, the coefficient is -I. When
there is no relationship between the two variables, the coeffi-
cient is sero.
If the relation between two variables is perfect, that is,
the coefficient is 1, the points on the scatter graph fall
directly upon the diagonal across the page from lower left to
upper right. If the relation is close, that is, the coefficient
about .7 or .8, the points on the scatter graph hover close
to and about the same diagonal. If the relation is small but
noticeable, and the coefficient Is about .3, the points scatter
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more from the diagonal. If there la no relationship and
the coefficient Is r.ero, the points distribute equally
all over the graph, and do not olnster about the diagonal.
If the relationship la opposite, and the coefficient la
negative , the points cluster ahout a diagonal across the
she«»t which falls from upper left to lower right, and in-
dicates that as the units along the x-axia increase in value,
the units along the y-axis decrease in value.
It is obvious, therefore, that the correlation coeffi-
cient is a numerical and more objective way of describing
the scatter graph. The graph, however, gives more Infor-
mation than can be obtained from the coefficient.
In this study the formula used to obtain the correlation
13
coefficient is the Pearsonian Product-Moment formula which
Is as follows:
- Cx C^r
r -
o* ff
x y
where x represents the deviations of the x values from tne
mean of x, and y represents the deviations of the y values
from the mean of y, means "the sum of", H represents the
number of eases, Cx the correction on the x axis, Cy the
correction on the y axis, ox represents the standard
deviations of x and oy the standard deviations of y.
A correlation coefficient of 1, representing a perfect
relationship between two variables, may be illustrated by
the following example.
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If ten pupils taking two examinations find that their
scores fall so that the one receiving the highest score in
one test also obtains the nicest soore in the other, and
the one receiving the next highest score in the one also
receives the next highest in tue other, and this relation-
ship continues throughout the two tests, then the relation-
ship is perfect and the coefficient la 1.
An inverse relationship where the correlation coeffi-
cient is -1 say be represented by a quotation from Garrett: 14
''If
,
in a group of twenty-five boys, the boy stunding highest
in Latin ranks lowest in shop work, the boy standing second
in Latin stands next to the bottom in shop work as he is from
the top in Latin, the correspondence is perfect, but the re-
lationship is inverse, and r equals -1.00. 9
15A correlation coefficient of .80 to .dO is said to be
very high
,
one of .60 to .70 is said to be high , one from *40
to .60 is said to be warned , one from .20 to .40 is low, and
one from zero to .20 is sold to have no significant degree of
relationship
.
Tn statistical measurements, the reliability of the
correlation coefficient is impaired by the probability of
an error. If the sample from which the data is taken were
one thousand ninth grade children and we desired to determine
their average height, then the figure obtained would be very
reliable because one thousand la a large number. If the
sampling were one hundred children instead of one thousand,
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the figure obtained for the average would toe leas reliable
because the cases are fewer. If we reduce the number of
eases then the reliability of the figure is Impaired, The
aise of the correlation coefficient also governs the relia-
bility of the figure. If the number is a large one, for
example ,00 or .90, the comparison between the two variables
is almost perfeet and the possibility of an error is mini-
mized greatly. But if the coefficient is a small number as
,E?0 to .40 chance relationships enter in and the probability
of as error is greatly Increased.
The formula for the probable error1S of the correlation
coefficient 1st
Table IV shows the distribution of points on the scatter
graph and the correlation between the Athol Scholastic Test
scores and the Otis ©roup Intelligence aeale scores as given
to 163 pupils in the ninth grade of the Athol schools. The
scores for the Athol Scholastic Aptitude Test are distributed
along the horizontal or x-axis and range in ten point divisions
from 40 to 149. The Otis Group Intelligence Scale scores are
distributed along the vertical op y-axis in ten point divisions
and range from 50 to 180.
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TABLE I?
Completion b<jt«r*<m "cholastic Aptitude
Test Scores smd Otis Gronp Intelllfone*
Seal* of 162 fiapilo
Athol ^ptittids Teat Scores * x
40-
49
60-
59
60-
69
70-
79
30—
P9
90-
99
100-
109
110-
119X «* *v
120-130-140-
its Au ATO IQ
190-
159 / 1 7 7 49 35
170-
170
jj//
2 6 16 72
160-
169
/ f ji
3 5 16 76 36
1L-0-
159
/f
/ /
f
12 4 48 192 128
140-
149
*/ / (/ ti //// //// ///
17 3 51 153 42
130-
159
/ /? //'/ /// / // /
19 2 33 76 10
120-
129
/ /// /W
///
//// // /
26 1 26 26 -12
iiU—
119
/ /h/ /// ////
////
/// //
28 201
1 rtrllX—
109
/ / /M / / / / // /
21 -1 -21 21 33
90-
99
// /
///
//// / /
19 -2 -38 76 60
AO-
at
wi //r r /r jw
6 -3 -13 64 61
70-
79
1 // 1
4 —4 -16 64 48
60-
60
I // /
4 -5 -20 100 60
60-
59
/
1 -6 -6 36 30
f 2 10 21 29 24 23 21 14 15 3 2 163 -119 994 529
d —6 -4
-S -2 -1 1 2 3 4 6
fd -10 -40 -63 -58 -24 -195 21 23 39 12 10 110
fd2 50 160 189 116 24 21 66 137 43 50 J331
I
\i
§
u
S
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TABLE IV (Cont.)
_ -
110-196
- mCx - ryr* * ~.02l
2
-
Cx - .2714
Gy - gQl-J-19 *
.503
CxCy =-.2621
r «
520 - (-.2621)
TZZ
2.197 x 2.417
-
.663
P.S. *
. 6746 (1-663 ) Z .0296
c
s
X
a
Uf
13
..at
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An inspection of this graph shows that the points
fall in a fairly solid block along the diagonal from
lower left to upper right. There is, therefore, a close
positive inter-relation between these two sets of variables.
The Otis test scores increase in value, and the Athol Test
scores likewise increase in value, and largely by the same
amount*
The coefficient of correlation, also, Is high (.66 I
.02)
which argues for a close relation. The Otis teat has been
given to thousands of school children and has, therefore,
been standardised and validated to a large extent. The
closeness of the correlation between it and the Athol Test
argues for the validity of the Athol Test. On further in-
vestigation we find that there is a closer correlation be-
tween the Athol Test and the school narks than there is
between the Otis test and the school marks. This argues
still further for the validity and dependability of the
Athol Test as a means for prophesying the ability of the
school pupil to make a success in his scholastic work.
A stttdy of Table V which shows the relationship between
the Athol Test and the school marks shows that the points on
t>>* scatter graph hover close to the diagonal with very few
eases scattered far sway from it. This indicates a high de-
gree of relationship betwean the two variables, that is, as
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table v
Correlation between Scholastic
Aptitude Test Scores and School
Marks of 163 Pupil 3
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the values of the Athol Test scores increase, the values of
the school marks likewise increase. An examination of the
correlation figures for these variables shows a relation of
(.61 - .0S5) which is 5 points higher than the figure which
represents the relation between the Otis Test scores find the
school marks (.66 * .056). The scatter graph (Table VI) which
shows the relation between the Otis Test scores and the school
marks sho«?9 a wider scatter of points away from the central
tendency, the diagonal. The points do not hover as closely
about the diagonal as do those of Table IV. The coefficient
of correlation is (.56- .036). Prom these two comparisons,
the seetter graphs end the coefficients, it would se<=wn that
the Athol Test is about 9 per cent more accurate in dater-
mining the probability of success among school children than
is the Otis Test.
The scatter diagrams and their accompanying correlation
figures in Tables VII to XII inclusive, show the relation be-
tween the Scholastic Aptitude Test total score? and the various
sections of the te*t. In most of these* graphs it is seen that
the points fall closely along the diagonal, indicating a close
relation between the parts of the test and the total scores.
The fact that In most of these diagrams the points hover in
some cases very close to the diagonal, and in others markedly
close, indicates that th© test is fairly uniform in difficulty
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and in te3ting quality throughout. The only point of
noticeable weakness is in Section VI, the mathematics test.
Here the points scatter somewhat widely from the diagonal,
and do not follow it closely enough, that is, not so closely
as in other parts of the test. However, the relationship
though low is significant. The correlation figures, too,
are high and in one case very high. High correlations
argue for the validity end uniformity of the test. Since
the test as a whole has a high correlation with the school
marks, (.612 - .033) the close correspondence of the parts
as Indicated by the scatter diagrams and the correlation fig-
ures with the total test scores, would imply a close relation-
ship of these sections with the various school marks of the
pupils. This we find to be true as an examination of the next
set of diagrams will reveal.
Table XIII is a scatter diagram which shows the relation
between the two variables, the school marks in science and the
marks in science (Section I) of the Athol Scholastic Aptitude
Test, as given to one hundred and twenty-seven pupils of the
ninth grade. The correlation figure for this relation is
(.56 - .04) which represents a marked degree of relationship.
The points on the graph hover close to the diagonal, with only
a few cases lying outside this column. This means that as the
marks of the Aptitude Test science section increase in value,
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the school marks in the same subject likewise increase
in value. By use of this section of the test it is possible
to determine the ability of fifty-six or possibly sixty out
of every hundred pupils in a science class at the beginning
of the year before they have entered upon a study of that
subject. This represents a high degree of efficiency in
testing devices. A great deal of time and care was taken
in developing this part of the te3t.
Table XIV is a graphical representation of the relation
between the two variables, the school marks in history and
the history scores (Section II) of the Aptitude Test, as
given to thirty-seven school children. Although given to a
fairly small group of pupils, the correlation turned out to
be quite marked, being (.466 - .086). This relationship
indicates a high degree of dependability on the part of the
te3t, and is much higher than is the correlation between the
Otis Test, Part 10, and a composite of the school marks in
history and civics, which is .22.
Section III of the Athol Test is an artificial language
test, and has been compared with a composite of the school
marks in Latin and English, the only two languages taught
in the ninth grade. A study of the scatter diagram in Table
XV, and of the correlation figure (.38 - .04) will reveal a
very close relation between the two sets of variables. The
points on the scatter graph fall close to the diagonal.
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of Athol Scholastic Aptitude Test
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There are a few misplacements, that is, points which fall
away from the diagonal, but the large majority of the points
lie close to the diagonal. The correlation .38 also indicates
a possible marked degree of relationship. It is felt that
with further use of this test, that a closer relationship
than this night be obtained, and that this part of the test
might finally prove to have a marked degree of reliability.
The comparison here covered two hundred paired observations.
A study of the scatter graph on Table XVI, and of the
correlation figure shows a marked degree of relationship be-
tween the school marks in history and civics and Section IV
of the Aptitude Test scores. Test IV is a geography test,
and reference to Table X shows that it was proven to have a
very high correlation with the total test scores (.806 -
.011).
The correlation of Test IV with the history and civics marks
is .444 i .04 which Is a marked relationship. A study of the
points on the scatter graph reveals the fact that they form
a compact column close to the diagonal. No points are located
far away from the diagonal, and most of them hover close to it.
The paired associations here covered one hundred and fifty cases,
and the results are entirely satisfactory.
The main part of the geography test consists of an artifi-
cial map which the pupil is to study. The material in the study
is varied, covering not only countries, cities, and their
location, but Industries and the economics of the country as
well. The drawing is made to look attractive, and consequently
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holds the interest and attention of the pupil. It is the
contention of the authors of the Athol Test that a test, if
it is to have much validity, must be illustrative in nature,
that is, it must contain diagrams and pictures, and the
material to be tested must be put forth in many forms and
must have appeal.
Table XVII contains a scatter graph and a correlation
figure which shows the relation between section V scores of
the Athol Test, which is a test in reading comprehension,
and the English marks of the school children. The graph
shows a marked degree of relationship. The points fall very
close to the diagonal, and Indicate that as the scores In
comprehensive reading increase in value, the marks in the
English subject likewise increase in value. The dependability
here is hipft. The correlation is (.455 - .042) which indicates
a close relationship.
Section VI of the Athol Test has been correlated with
the school marks in algebra and In business arithmetic, and
the results are to be found on Table XVIII. The scatter
graph shows that there is a low, although noticeable relation
between the two sets of variables. The points fall too near
the horizontal, and do not follow the diagonal closely enough.
The correlation is (.27 *
.048) and is certainly more than
four times the probable error, which is the standard set by
Jordan^ in order that the coefficient may be accepted as
reliable. No particular significance can be attached to these
TABLE XV
Correlation Between the Language
Section of Athol Teat (Sect, 111)
end school marks in Language
Composite of Latin end English Marks - ar
40- 45- 50- 55- 60- 65- 70- 75-80-35- 90-
1-
4?I 54 59 Si 69 74 79 84 89 94 f d fd fd2
/ / // //// // ///
15 4 60 : .<r 12815-
14
jj// Wl // // m //
3 I 243 93
12
/ / mt 7HI // /
/
// //
25 2 50 100 6011-
10
// //// // m
in
//// //// /// ////
z : 1 36 149- / // / mi
/
// THI
/
//
35 227
-
cV
fc_
// / /*/ /HI
j/
/ //// /
26 -1 -26 26 6
ty— / / / /// //// /
11 -2 -22 44 223-
2
/ /// // // / /
15 -3 -45 136 It1- / // / //// / /
10 -4 -40 160
f 4 3 15 11 47 M 20 22 23 14 6 200 -133 984 402
d -5 -4 -3 -2 -1 1 2 3 4 5
•20- 12 -45 -47-•146 20 44 69 25 214
fall '
J
-:. 155
1
44 47 20 88!?07!>24] 038
- 97 -
Cx a 214-146 • .54 <?* *
_^
/l038 - .1166 « 2.246
200 V 200
Cat
2 »
.1166 €fy S 7994 - * 2.163
Cy2 = .2209
; /"V 200
Cy £27-133 s .47 * * 402 - .1598
200 200
..i
' s
.382.?46 x ^.168
P.E. s .6746 (l-.36g )
CxCj - .1398 L- • Of
- 98
t;.blf xvi
Correlation Between History Section of
Athol Scholastic Aptitude Test (Sect. IV)
and School Marks In History and Civics
Composite of History end Civics Barks - x
40-
44
45-
49
60-
54
66-
59
60-
64
65-
69
70-
74
76-
79
80-
34
86-
89
90-
94 f d ra fd2
£4- / /
2 4 8 82 28
/ m / // /
10 3 SO 90
// //// // / /// //// // /
19 2 88 76
89- // //// /// / ///
//
/ ///
i 1 .
34- // ///
//
M
/
// ///
§s ioo
// / //// / // //// // // //// / // 25 -1 -25 26 -2
?4- / / / // /// // / /
17 I 68 28
19-
15
/ / //// // /W
/
m // /
22 -66 198 81
14-
i
'
/ / / // /
6 -4 -24 96
9—
5
/ /
_ *:
-10 60
**
X 5 4 14 9 M so 14 14 18 7 8 150 -169 659 S28
a -5 -4 -8 -2 -1 1 1 8 4 t%>
fd -16 -42 -16 -28 -127 14 28 54 28 40 164
82 28 14 56 162 112 200 919
\
- 99 -
TABLE X?I (Cont.)
Cx • 164-127 •
.247
160
Cx2 • .061
°y e 100-169 *
-.395
160
Cy* = .164
CxCy = -.0967
tf* * /W - .om « 2.46T 160
<*? « /S69 - .154" « 2.09
150
£gg - (-.0967)
ISO
2.46 x 2.09~
»
.444
P.R. « .6746 (1-442 ) s #04
nX!60
- 100 -
TABLE XVII
Correlation Between Reading Comprehension
Section of Athol Aptitude Test (Sect.V) and
School Marks in English
English Marks - x
40- 45- 50- 55- 60- 65- 70- 75- 80- 85- 90-
44 49 54 59 64 69 74 79 84 89 95 f d fd fd ^xy
I
25-
22 / /
// /
5 5 25 125 60
21-
20
/ // //// / /// / /
14 4 56 224 80
19-
18
// / //// /// // ///
15 5 45 155 78
17-
16
/ / //// /// // /
17 2 54 68 50
15-
14
/ / //// / / /// ///
14 1 14 14 7
15-
12
/ / / /W // / //// /
16 174
11-
10
/ //
/
//// ////
17 -1 -17 17 6
9-
8
/ // //
///
//// / /
24 _2 -48 96 22
7-
6
//// /// /)W
////
//// // // //
26 -5 -78 254 59
5-
4
// /// //
7 -4 -28 112 56
5-
2
/ // // / /
7 -5 -55 175 45
1- /
1 -6 -6 56 18
f 1 5 15 11 58 51 18 20 17 7 4 165 212 1256 421
d -5 -4 -5 -2 -1 1 2 5 4 5
fd -5 -12 -59 -22 -58 116 18 40 51 28 20 157
fd2 25 48 117 44 58 18 80 155. 112 100 < 755
101 -
Qx = 157.116 = #251
163 "
Cx2 = .063
= Z736
,
- .063
163
Cy = 174-212
163
^y2 = .054
= -.233
fly = /1236 - T0L4V 163
r » 421 - (-.058)
163 -
2.109 x 2.766
= "2; 109
= 2.7t>5
=
.463
CxCy =-.058 P-E* = (1-.4532 ) s >Q4g
12.767
102 -
TABLE XVI I
I
40- 46- 60- 65- 60- 66- 70- 76- 80- 85-90-96-
74 79_ 84 89 94 100 f d fd
21-
20
/ / /
5 4 12 43 52
19-
13
/// /// /// /
11 55 99 81
17-
1 A
.
/ // // ///
////
//
/
/
26 2 - Ifi 1
16-
.1
// / //
AU/
/// //// /// / /
55 1 o5 .
IS- / /// / /// //
//// Mi/ //// /w // /
':
1
11-
10
// //// / // /// /// / /
17 -1 -17 17 -5
9-
s
/ / // /// // / / // ///
16 -2 -52 -10
7- / /// / / / /
8 -5 -34 72 48
6*
4
// /
5 -4 -12
?
?
/
1 -5 -6 £6 -16
f 4 8 7 19 25 25 25 19 20 7 5 8 161 -90 510
d -6 -4 -5 -2 -1 1 2 5 4 8
fd -90 -52 -21 -58 -25 154 25 58 60 88 15 13 184
WHLOO 128 65 76 25 25 76 180 L12 7sl.08 968
I
o
I
C
T
- 103
TA8LK XVIII (Cont.)
161 V lei 2.43
Cr « 164.134 =
, 31 <jx , /o66 .
.096
Ox2 « .096 fiy * /610 - .061 « 1.76V 161
Cy « 130-90 s
-24Q r * 166 - .0768
161 161 » #27
Cy* « .061 2 * 43 x X '76
CxCy = .0768 = -048
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correlations, however. The test can be used with a fair
probability of success in determining success in the school
subjects of mathematics and business arithmetic, but it is
felt that it might be improved upon by eliminating a part
of it. Possibly it might be advisable to eliminate the
last sheet of the test, and retain only the syllogisms.
All other parts of the test are seen to have a close
relationship to the school marks. The correlations of the
various parts with their corresponding school subjects, with
the exception of the mathematics test, are all of a marked
degree. This would indicate that the Athol Scholastic Apt-
itude Test is very reliable for predicting school success.
I have drawn some scatter diagrams and figured some
correlations showing the relationship between various parts
of the Otis Test and the corresponding school subjects. Of
course, the Otis Test does not test in specific abilities, but
only in general ability, but parts of the test may be classified
as tests of definite scholastic subjects. Part 5, for example,
is an arithmetic test and may be used to test general math-
c
ematical ability. This has been correlated with a composite
of algebra and business arithmetic, and the results may be ^
found on Table XIX. A study of this diagram shows that there
is a close relationship. The points fall mostly in the lower
left-hand quadrant, which means that both school marks and Part
5 test scores are low, but are closely related. Whereas some
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TABLE XIX
Correlation Between School Harks In
Mathematics and Section V of Otis
Group Intelligence Scale Scores
Composite of Algebra and Business Arithmetic Marks » x
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TABLE XIX (Cont.)
156
fx « /1187 -
.543
. 2V 156 63
C3t^ *
.543
Cy • 31-270 z ,1#gll
156
Cy2 s 1.466
CxCy *
-.39?
<5j « /1299 - 1.466
156
r • 327 . (-.392)
156
2.68 x 2.62
P.l. * .6745 (l-43g )
12.49
« 2.62
= «4S8
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of the points scatter widely from the diagonal, most of them
hover rather closely to it. The correlation figure (.425 *
.044)
also is marked. This part of the test is quite reliable as
means of determining the probability of success among school
children in the field of mathematics. It is, however, the
only part that correlates so closely with the school marks.
Part 9 of the Otis Test has been compared with the
English marks of one hundred and sixty pupils taking that
subject. The results may be found on Table XX. A careful
analysis of this scatter graph reveals the fact that the
points seem to scatter widely, and appear to fall more in a
vertical column rather than along the diagonal. The points
are so widely distributed as to cause the variables to have
practically no significant degree of relationship. The
correlation is (.21 i .042) which Indicates a low degree of
relationship with a possibility of a "no relationship".
Part 10 has been compared with a composite of the history
and civics marks of one hundred and fifty pupils taking these
subjects, and the results may be found on Table XXI. An in-
spection of this graoh shows that the points fall In a hori-
zontal column across the upper half of the diagram. They do
not follow the diagonal, but scatter widely over the sheet.
The correlation, (.22 - .052) also, is low and of little sig-
nificance. It is seen, therefore, that when parts of the
Otis Test are correlated with school marks, that the relation-
ship almost always turns out to be very low. This means that
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TABLE XXI
Correlation Between School Marks in
History and Civics and Fart 10 of theOtis Intelligence Scale Scores
Composite of History and Clvlos Sarks - x
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TABLE XXI (Cont.)
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=
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the Otis Test does not measure what it really l s supposed to
measure, and that It is rather unreliable as a means of de-
termining the relative degree of success on the part of school
children in their various subjects. The Otis Test does not
measure native equipment, intelligence. It is only a measure
of knowledge or experience.
Table XXII shows the results of a comparison of Section
VI, the mathematics section of the Athol Test, and the corres-
ponding part 5 of the Otis Test. The relationship is also very
low, and the coefficient Is (.26 ±
.07). The two parts are not
related.
Section V, the English part of the Athol Test, has been
compared with part 9 of the Otis Test, which may be found on
Table XXIII, and the relationship is low. The coefficient is
(.29 i .04). The two are slightly related.
Section II, the history part of the Athol Test, has been
correlated with the corresponding part of the Otis Test, part
10, which may be found on Table XXIV. The correlation is
(.19 i .05) and there is no relationship. This means that the
two parts differ widely In their testing quality.
On the whole, therefore, r>arts of the Athol Test are
3llghtly related with corresponding parts of the Otis Test.
Hence, they do not measure similar traits. One test measures
one thing, the other something else. I feel that since there
is a closer relationship in every part between the Athol Test
and school marks, that the Athol Test measures mental ability
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TABLE XXII
Correlation Between Math. Scores (Sect. VI)
of Athol Aptitude Test and Part 5 of the
Otis Intelligence Scale
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TABLR XXII (Cont.)
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TABLE XXIII
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T/'BLK XXIV
Correlation Between Section II
(History) Scores of Athol Aotltude
Test and Part 10 of Otis Intelli-
gence Scele
Section II Scopes - x
4 K 6 7 8 9 10 11 12 13 14 15 16 f d fd fd2
26 / 2 8 16 128 24
E9
/ // / /
6 7 35 245 105
A
cA.
/ / / / / 5 6 30 180 54
23 /
// // /// ///' /
14 5 70 350 175
22 // /// // // / 10 4 40 160 US
21 / / / /// //// // 22 3 66 198 101
20 / / // /// / / /// / 13 2 72
.
:
19 /
j/ // // / //*c // //
20 1 20 20 54
19 // / // //
M J / / // ?13
17 / / /// // /f // >y // / 15 -1 -15 15 -31
xo / // /// /// // / 12 -24 48 -24
16 // /
/ //
6 -13 54 -
/ / //// / / 9 -4 -32 128 -24
IS / /
J / / 5 -5 -25 - ;
1
/// / 4 -6 -24 144 63
'
10 / 1 -8 -3 64
1 7 18 21 M 23 20 8 160 -146 1931 591
•6 •5 -4 -2 -1 1 2 3 4 5 6
fd 12 •20--4 HB 18 -7 -67 21 42 72 LOO 375
fd2723.00 13 9
1
7 21 84 216 368|dOC( 288]L726
- 118 -
TABLE XXIV (Cont.)
Cx 375-67 .
-
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and native equipment. The Otis Teat does not measure the
most potent mental traits.
16According to C. L. Hull , in so far as tents correlate
with each other, they are testing the same functions. When
this correlation approaches 1.00, the two tests become
identical, so that if both tests are given, it is equivalent
to giving the same test twice. The measuring of the same
function in this way by giving the same test twice, is a
waste of time and energy. The scatter graphs and correlations
In Tables XXV to XXXIV show that the inter-correlations be-
tween the various parts of the Athol Test are, with but three
erceptions, low or of no significance. These comparisons
cover fifteen sets of paired variables, and the results are
entirely satisfactory. It may be that chance elements entered
Into the work to cause even these three marked correlations.
The rather close relations were between Science and Geography
(.45 - .042), between History and Geography (.41 -.044) be-
tween Comprehensive Reading and Geography (.61 -
.035). One
would expect to get a fair degree of correlation between these
subjects because of the many elements In each that are identical.
Geography is a branch of Natural Science, hence the close re-
lation between these two subjects. History and Geography have
much in common. Six of these correlations fall below .20,
six between .21 and 40, two between .41 and .45, and one .61.
Summary of Scatter Graph and Correlation Analysis.
1. The scatter graph and the corresponding correlation
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TABLE XXVII
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TftBLS XXIX
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figure (.66) show that the relation between the Otis Group
Intelligence Scale and the Athol Scholastic Aotitude Test is
high.
2. The correlation between the Athol High School Scholastic
Aptitude Test and the school marks (.61 - .053) is five point
higher than the relation between the Otis Intelligence Scale
scores and the school marks (.56 - .056). This indicates
that the Athol Test is over nine percent more valid than the
Otis Test for predicting success in school subjects.
3. The correlation between the total test scores and the
various sections of the Athol Test are fairly uniform and
high. The uniformity Indicates that the Test is well organ-
ized and of equal difficulty throughout. They are as follows
Aptitude Test vs. Science Section .618 - .035
Aptitude Test vs. History Section .518 ± .038
Aptitude Test vs. Artificial Language .486 - .04
Aptitude Test vs. Geography Section .886 & .011
Aptitude Test vs. Reading Comprehension .732 j .024
Aptitude Test vs. Mathematics Section .311 - .047
The average correlation between the total Aptitude Test
scores and the parts Is .59, which Is high .
4. The correlations between the sections of the Athol Apti-
tude Test and their corresponding school marks are in four
cases marked, and in two cases low. This means that the
sections of the Athol Test are reliable in testing school
ability. The figTires are, with but one exception, higher
than the correlations of the Otis Test scores with the school
marks.
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The coefficients are given below:
Science Secti on of Aptitude Test and Marks
in Science
History Section of Aptitude Test and Marks
in History
Artif.- Lang. Sect, of Aptitude Test and a
Composite of Marks in Latin and Eng.
Geography Section of Aptitude Test and a
Composite of Marks in Hist, and Civics
Rending Comprehension Sect, of Aptitude Test
and Marks in English
Math. Section of Aptitude Te3t and a Com-
posite of Marks in Algebra and Business
Arithmetic
.56 X .041
.47 .086
.38 J* .04
.44 1 .04
.45 | .04
.27 .048
Part 5 of the Otis Test and a Composite of
the marks in Algebra and Bus. Arith. .42 - .044
Part 9 of the Otis Test and the Marks in
English .21 - .042
Part 10 of the Otis Test and a Composite 4
of the Marks in History and Civics .22 - .052
It may be seen here that Part 5 of the Otis Test is the
only one of the three samples selected that produces any marked
degree of relationship with the school marks. Of course, the
Otis Test is not designed to test specific abilities, but only
tests general ability.
5. Parts of the Otis Group Intelligence Scale have a very
low correlation with corresponding sections of the Athol Aptitude
Test. The figures are:
Part 5 (Mathematics) of Otis Test vs. 4
Section VI of Aptitude Test .26 - .073
Part 9 (English) of Otis Test vs. -
Section V of Aptitude Test .29 - .048
- 168
Part 10 (History) of Otis Test vs.
Section II of Aptitude Test
.19 £
.05
6. The intercorrelatlons of the six parte of the Athol
Aptitude Test are low. Consequently , there is less over-
lapping and less measuring of the arose traits by the testa.
16C. L. Hull statea that, in ehooaing tests to make up a battery,
the correlation between each part should be as low as possible.
The correlations are as follows:
Science Section vs. History Section .31 X
Science Section vs. Artificial Language Sect. .17 .051
Science Section vs. Oeogrephy Section .45
X
.042
Science Section vs. Reading Comprehension .51 X .046
Science Section vs. Mathematics Section .20 X
.05
History Section vs. Artificial Language Sect. .01 X .05
History Section vs. Geography Section • 41 X .044
History Section vs. Reading Comprehension .39 X .045
History Section vs. Mathematics Section .11
X
mm
.052
Artificial Language Section vs. Geog. Sect. .34 X .046
Artificial Language Section va. Reading
Consprehenalon Section .38 Xan .046
Artificial Language Section vs. Mathematics X
Section .09 •05
Geography Section va . Heading Comprehension .61 Xmm .035
Geography Section vs
. Mathematics Section .25 X .05
Heading Comprehension Section vs. Mathematics
XSection .12 .052
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The frequency polygon graph is used in this thesis as
another means of comparing the data obtained.
When dealing with a large collection of data, such as
the many scores obtained from these tests, the first statistica
task is to arrange it in some definite order. This was done
for each set of scores which had been obtained. Let us assume
that some one inquires after the score of a certain pupil, and
desires to know whether the score was high or low. We cannot
answer that question unless we know how many of the oupils
scored above his grade, and how many scored below. If all
the other pupils scored below his grade, his grade is high,
but if the other pupils scored above his grade, his grade is
low.
So it is obvious that is is not enough to give the test
and score the papers; we must also classify the grades so that
we may know how many pupils scored in the sixties, how many in
the seventies, and so on. Such a table is called a frequency
table. A variable is any quantity which changes in numerical
value, such as ages, weight, or scores made by various pupils
on a given teat. The range is the difference between the maxi-
mum an3 minimum values of the variations in the test scores,
and the class interval is one of the equal parts into which a
sea le is divided in tabulation of scores. The class frequency
is the number of cases in a class interval. We can extract in-
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formation from a frequency table much more easily than from
a heterogenous list of scores, but the frequency table is made
much more understandable when put in graohioal forms.
In plotting a frequency polygon, it is customary to arrange
the scale with the class intervals horizontally, and usually at
the lower part of the sheet. The scale for the frequencies is
at the left of the sheet. At every class interval we locate
a
point vertically above that interval at a place which corresponds
to the frequency in the data for that interval. After
the point
for each Interval has been located, the points are then con-
nected by straight lines.
The polygons obtained for the work of this thesis do not
exactly coincide with the probability curve, but since
we are
only trying to make comparisons, this fact does not
invalidate
the results. The probability curve is a bell-shaped
curve of
almost perfect symmetry with the greatest concentration
in the
center, and the scores tapering off equally on both
sides of the
center. A polygon, plotted with a limited number
of cases, is
often somewhat irregular. The smoothness of
the polygon increases
with the number of cases, and becomes more like
the probability
curve. Any unselected group, according to Rugg,
if large enough,
say 500 at least, should produce a normal
curve unless there is
a weakness at some point. The graphs here
have been "smoothed"
after Thurstone
.
S
12
method. This shows what they would look
like with a larger number of cases. If a
point on a frequency
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polygon is above or below the points on either side, we may
infer that its frequency is by some chance effect too low.
In smoothing the polygon, we are trying to ascertain the
shape which It would take If it represented conditions freed
from minor accidental fluctuations. To correct a frequency
fluctuation, we connect the two adjacent frequencies by a
straight line. The mid-point of the section of that vertical
passing through the dislocated frequency is accepted as the
correction for the point. A smooth curve is then drawn through
all the corrected points to obtain the real frequency polygon.
Figure 1 shows the graphical representation of the dis-
tribution of the school marks of 165 ninth grade pupils of the
Athol Junior High School. The points with the small circles
about them, and the connecting lines represent the results
really obtained. The frequency polygon has been smoothed to
form the frequency curve. This curve aporoximates the normal
distribution curve fairly well. The scores are concentrated
closely 8bout the central tendency, and taper off gradually
from the center on each side toward the two extremes. There
is, however, a slight degree of positive "skewness", which
indicates a piling of the scores on the left side of the scale.
The score of greatest frequency is that between 66 and 70, and
since 65 Is the passing grade for these pupils, the piling-up
and the resulting "skewness" may be somewhat attributable to
that fact. But taken far and wide, the writer feels that this
graph is a true representation of the ability of the pupils in

- 157 -
their combined courses. We have a large number of pupils of
foreign-born parentage, where little encouragement is given
to them to make a success of their school career. Many of
them are poorly fed, poorly cared for, and consequently
poorly prepared to make high marks in their subjects. The
mentality is comparatively low, hence the piling up of scores
about the low point of 65. An examination of Fig. 2, which
represents the results of the Athol Test, will show a similar
curve. This means that the Athol Test, and not the Otis Test
made correct prophesies concerning the nature of the mental
capacity of the school children to succeed in their school work.
Pig. 2 is a graph representing the distribution of the
scores of 163 pupils taking the Athol High School Scholastic
Aptitude Test. The straight lines represent the original
polygon, and the curved line is tne smoothed polygon. This
curve, also approximates the normal distribution curve quite
well. The scores are concentrated about the central tendency,
and taper off gradually by approximately the same amounts on
each side toward the two extremes 40 and 150. The score of
greatest frequency is 80, a comparatively low score for this
range. The graph possesses positive "skewness", which indicates
a piling up of the scores on the left side of the scale. This
"skewness" is approximately the same as shown on Pig. 1; the
distribution of the school marks of the same puoils. The two
curves are almost identical, which proves that there is a close
positive relationship between the two sets of scores. This
argues strongly for the validity of the Athol Test as a measure
of pre-determining the degree of success for school children
in adademic subjects.
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Pig. 3 shows the distribution of the scores of 160
rmpils taking the Otis Group Intelligence Scale. The poly-
gon has been smoothed, and the resulting curve is just about
as perfect a probability curve as one could expect to obtain
with such a limited number of cases. However, this perfection
in the curve does not argue for the validity of the scores,
but merely means that it conforms to the law of probability.
Since the curve in Pig. 1 closely resembles the normal proba-
bility curve, and since this curve more nearly resembles it,
the Otis Test is then fairly reliable as a means of determining
the success of school children. The scores are concentrated
about 120, and this is about the midpoint of the scale. The
extremes in the scale are 55 and 190. There is no perceptible
"skewness" and the scores taper off by the same amounts on
each side of the central tendency.
The conclusion from this graphical consideration is that
since the curve representing the distribution of «W Athol
Scholastic Aptitude Test scores more closely approximates or
resembles the curve which represents the distribution of the
school marks in academic subjects than does the curve which
represents the distribution of the Otis Intelligence Scale
scores, the Athol Test is more reliable than the Otis Test
for
determining success in school subjects.

SUMMARY AND CONCLUSIONS
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SUMMARY AND CONCLUSIONS
It has been the purpose of this thesis to explain the
origin, construction, and validity of the Athol High School
Scholastic Aptitude Test. Most of the intelligence and
achievement tests now in use, in the main, fail to measure
ability to succeed in school subjects, and fall short in
measuring intelligence. It was, therefore, deemed urgent to
develop a test composed Of some "nonsense" material such as
artificial maps, an artificial language, and other meaningful
material, but material with which the pupils had no previous
knowledge. The Athol High School Scholastic Aptitude Test,
based upon these principles, was developed in 1934.
In early September, a preliminary examination was given
at Orange, Massachusetts, for the purpose of revision and
correction of the test. The Athol High School Scholastic
Aptitude Test and the Otis Group Intelligence Scale were then
given to 165 pupils in the ninth grade of the Athol Junior
High School, for the purpose of comparison. This study in-
cludes three sets of marks
— (1) the scores received on the
Otis Group Intelligence Scale, (2) the scores received on
the Athol High School Scholastic Aptitude Test, which was
given to the same pupils and (3) the school marks received
in academic subjects studied during the first half-yesr.
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The following statistical methods were used in com-
paring the data obtained— (1) scatter diagrams, (2) coeffi-
cient of correlation and (3) the frequency polygon graph.
Scatter graphs and coefficients of correlation were
determined for the following: (1) Scholastic Aptitude f»st
scores and Otis Group Intelligence Scale scores; (2) Scholastic
Aptitude Test scores and school marks; (3) Otis Group Intelli-
gence Scale scores and school marks; (4) Scholastic Aptitude
Test scores and (a) Science Section of Aptitude Test, (b)
History Section of Aptitude Test, (c) Artificial Language
Section of Aptitude Test, (d) Geography Section of Aptitude
Test,(e) Reading Comprehension Section of Aptitude Test, (f)
Mathematics Section of Aptitude Test; (5) Science Section of
Aptitude Test and school marks in Science; (6) History Section
of Aptitude Test and school marks in History; (7) Artificial
Language Section of Aptitude Test and school marks in language;
(8) Geography Section of Aptitude Test and a composite of school
marks in History and Civics; (9) English Section of Aptitude Test
and school marks in English; (10) Mathematics Section of Aptitude
Test and a composite of school marks In Algebra and Business
Arithmetic; (11) Mathematics Part 5 of Otis Group Intelligence
Scale and composite of school marks in Algebra and Business
Arithmetic; (12) English Part 9 of Otis Group Intelligence Scale
and school marks in English; (13) History Part 10 of Otis
Grout) Intelligence Scale and composite of school marks In
History and Civics; (14) Mathematics Par-t 5 of Otis Group In-
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telligence Seal* and Mathematics Section of Aptitude Test;
(15) English Part 9 of Otis Oroup Intelligence Scale and
TSigllsh Section of Aptitude Test; (16) History Part 10 of
Otis Group Intelligence Scale and History Section of Aptitude
Test; (17) inter-correlations of the six parts of the Aptitude
Test.
Frequency polygon graphs were drawn which show the dis-
tributions of (1) school marks, (2) Aptitude Test scores, and
(3) the Otis Oroup Intelligence Scale Scores,
There are also to be found tables which show (1) the
ranking scores of 165 pupils in their various academic sub-
jects and their school overages; (2) the ranking scores of 163
rucils taking the Athol High school Scholastic Aptitude Test,
the Otis Group Intelligence Scale, and their school marks; (3)
the scores by rank of 165 pupils taking the Otis Group Intelli-
gence Scale*
The scatter graphs and their accompanying correlation
coefficients reveal many points of merit about the . thol
Aptitude Test. A study of Tables IV - VI shows that there is
a "high" correlation between the Athol Aptitude Test scores and
the Otis Intelligence Scale scores (66). The correlation between
the Athol Altitude Test scores and the school marks is also
"high", namely .61. This is five points higher than the corre-
lation between the Otis Intelligence Scale scores and the school
sharks (.56).
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An examination of the graphs and correlation figures
found in Tables VII - XII shows that sections of the Athol
Aptitude Test correlate closely with the test total scores.
This indicates that with one exception, (the mathematics
section) the test is of uniform difficulty throughout, and
is well organized. The mathematics section can be made more
valid by omitting the last page.
An examinati on of Tables XIII — XVIII shows that sections
of the Athol Aptitude Test correlate closely with the school
marks In each subject. The correlations, with one exception,
show a "marked" degree of relationship. These correlations
are all higher than the corresponding relationships between
the Otis Group Intelligence Scale, and the school marks,
excepting the mathematics section.
The Athol Scholastic Altitude Test does not correlate
closely in part with the corresponding parts of the Otis
Group Intelligence Scale, as may be seen by studying Tables
XXII - XXIV.
Tables XXV - XXXIX show the intercorrelation between the
six parts of the Athol Scholastic Aptitude Test. These
correlation figures are "low", as they should be. In two
of the fourteen comparisons the relationship is above "low",
that is, it is "marked", as between Science and Geography
(.41) which are both closely related subjects, and between
Reading Comprehension and Geography (.61). These results
165
do not Impair the test. According to C. L. Hull
1
®, the more
closely tests correlate, the more probable it is that they
are testing the same functions. The more closely the variables
approach a perfect positive correlation, the more identical the
tests become, so that when both are given it is equivalent to
giving the same test twice. Consequently, the giving of two
tests so identical would be a waste of time and effort.
This study of the result s obtained from the scatty
graphs and the correlation coefficients indicate that the
Athol High School Scholastic Aptitude Test Is more valid
for predicting school success than the Otis Group Intelligence
Scale.
The frequency curve in Figure 1 shows that the dis-
tribution of the 163 school mark averages approximates the
normal distribution curve fairly well. The scores are con-
centrated closely about the central tendency, and taper off
gradually on either side toward the two extremes. There is
a slight degree of positive "skewness".
The curve in Figure 2 shows the distribution of the
scores of the 163 pupils talcing the Athol High School Scholastic
Aptitude Teat. The curve is "skewed" positively like the pre-
ceding curve. The identity of these two curves is marked,
which indicates a very close rela tionship between the two
variables.
The curve in Figure 3 shows the distribution of the scores
of 160 pupils taking the Otis Oroup Intelligence Scale. The
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curve is symmetrical. However, this symmetry does not in
this case necessarily argue for the soundness of the test.
Its validity here is dependent upon the closeness of its
resemblance to the curve in Figure 1.
The results obtained from a study of the probability
curves indicate that the Athol High Scholastic Antitn^^
Is more potent for determining school success than the Otis
Group Intelligence Scale.
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VIII APPENDIX
Directions for Athol High School Scholastic Aptitude Test.
Form A.
This test is in the nature of an experiment. It will
not affect your school standing or your school marks at all.
You will probably do better if you regard this test as a
mental track meet in which you would like to make a good
showing. It is not a test of what you already know, in fact,
you are not supposed to know any of the content. It is a test
of your ability to learn certain facts which you will meet in
high school. You will be asked to study some material and later
you will be tested on what you have actually learned. Don't
be discouraged If you find some of the material difficult to
learn, for no one is expected to receive a perfect score. Do
the best you can in the time given.
The first booklet to be passed out is for you to study.
Do not open it until you are told to do so. After It Is studied
it will be collected.
(Study booklet is passed out.)
Now look at Section I, Part A, while I read the directions.
(Fead directions)
You will be allowed five minutes to study Part A, which
Includes the first two pages. Begin.
(At the end of five minutes, say "Stop")
Now turn to Part B while I read the directions.
(Read directions)
You will be given five minutes to study this part
which includes only the one page. Begin.
(At the end of five minutes say "Stop")
Now turn to Section II while I read the directions.
(Read directions)
You will he given two minutes to study this part, which
includes only one page. Begin.
(At the end of two minutes say "Stop")
If you get through before the time is up, you may turn
back and study any of the other sheets.
Now close the booklet and pass it forward.
(Study booklets are collected and tests are given out)
(Be sure that the test syllabus is Form A.
Write your name and age on the lines indicated.
Now turn to Section I, Part A, while I read the directions
(Read directions)
You will be allowed five minutes to take this test, which
includes the first two pages. Begin.
(At the end of five minutes say "Stop")
Now turn to Pert B while I read the directions.
(Read directions)
You will be allowed five minutes to take this test.
Begin.
(At the end of five minutes say "Stop")
Now turn to Section II while I read the directions.
(Read directions)
You will be allowed two minutes to take this test,
which includes only the one page. Begin.
(At the end of two minutes say "Stop")
Now turn to Section III while I read the directions.
(Read directions)
You will be allowed twelve minutes to take this test
which includes two pages. Begin.
(At the end of twelve minutes say "stop")
Test booklets are collected.
Directions for Athol High School Scholastic
Aptitude Tsst. Form B.
The first booklet to be passed out is for you to study.
Do not open it until you are told to do so. After it is
studied it will be collected.
(study booklet is passed out.)
Now look at Section IV, Part A, while I read the directions.
(Read directions)
You will be allowed five minutes to study this page. Begin.
(At the end of fire minuter say "Stop")
Now turn to Part B while I read the directions.
(Read directions.)
You will be allowed three minutes to study this page. Begin.
At the end of three minutes say "Stop")
Now turn to Section V while I read the directions.
(Read directions)
You will be allowed three minutes to study this page, which
includes Part A and Part B. Begin.
(At the end of three minutes say ttStop M )
Now close the booklet and pass it forward.
(Study booklets are collected and tests are given out)
Write your name and age on the lines indicated.
Now turn to Section IV, Part A, while I read the directions.
(Read directions)
You will be allowed six minutes to take this test. Begin.
(At the end of six minutes say "Stop")
How turn to Part B while I read the directions.
(Read directions)
Yon will be allowed six minutes to teke this test. Begin,
(*t the end of six minutes say "Stop")
How turn to lection V, Pert A and Part B, while 1 read
th«» directions. (Read directions)
You vill be allowed five minutes to take this test which
includes the page. Begin.
(At the end of five minutes say ^top")
How turn to Section VI, Part A, while I read the directions.
(Read directions)
(You will be allowed five minutes to take this test. Begin.
(At the end of five minutes ssy "Stop")
(How turn to Part B while I read the directions.
(Pead directions)
You will be allowed ten minutes to take this test. Begin.
(At the end of ten minutes say "Stop")
Test booklets are collected.
ATHOL HIGH SCHOOL SCHOLASTIC
APTITUDE TEST
FOR SENIOR HIGH FRESHMEN
(Study Syllabus)
FORM A
Prepared by H. N. Glick and Claude B. Germany
Name .
.
Age ....
Last name Given names or initials
Section
Section
Section
3ECTI0N 1
FART A
Directions :
Study the following paragraph and drawings. You will be asked
•uestions about them. You will not_ be asked to reproduce the drawing.
The essential reason for the existence of the flower is the
production and growing of seed which make new plants. There are two
finds of cells necessary in the formation of seed, sperm cells and
grrg cells": Sperm cells are contained in pollen grains which rest on
the anther of the flower. Egg cells are contained in the ovary at
the Tower part of the pistil. Sperm cells unite with egg cells and
he new cells develop into seed . This uniting of a sperm cell with
n egg cell is called fertilization. The pollen grain, containing
•he sperm cell, must be "carried from the anther where it grows to
„he stigma of the pistil. This is called pollination . Pollen may
fall on the stigma ", or it may be carried there by insects.
PISTIL
(Colored to
PETALS( attract insects.
(Contains yellow
—
_JUtfTHER( pollen which helps
(to form seed.
STIGMA(Top of pistil where
(pollen falls.
FILAMENT (Supports Anther.
^_ STYLE (Supports Stigma.
(At base of pistil
OVARY (and contains ovules
(which form seed.
(Green leaves which .
SEPALS( surround and protect
(the young flower.
SECTION I
Part A (Cont 'd)
AN ENLARGED PISTIL
Pollen grain on stigma
Pollen grain grows a tub
down the style to the ov
Stigma
Style
Pollen tube
Sperm cell goes down thi
to the ovule Ovary
Egg cell in ovule
is unitecTw
cell and seed is
formed
.
Ovule
SECTION I
part B
Directions: You are to study the facts below. You are to be
tested on them later.
1. The air about you contains a large amount of invisible water-
va£or. If this air becomes suddenly chilled, the vapor condenses
into water (rain). This process of invisible vapor changing into
Iwater is called condensation.
2. Cold air is heavier than warm air, and gravity pulls the heavier
object with the greatest force, then air in a certain section be-
comes suddenly warmed, the eeie? colder air on the outside, beingheavier, is pulled down and in, and forces the warm air to rise,[producing what is known as a convection current (wind).
Water is often purified by allowing it to stand in containers forlong while. While remaining undisturbed, gravity pulls the heavier[objects to the bottom of the container. The process" is called
sedimentation.
pap illary force is the foree whereby any liquid can be made to
Irise up into the body of a porous substance, as when ink is liftedpom the surface of a paper by a blotter.
Balloons float up into the air because of the fact that the airheavier
,
volume for volume, than the gas - filled balloon. So the
Heavier air forces the lighter balloon to rl~. This uplifting
'rco of air
»
ov liquids, on anything immersed in it, is called(Sucyancy
.
When heated, any form of matter, such as an iron ball, will
grow larger, that is, expand.
|7. Heat travels along metals from particle
'//hen heat is applied to one spot of"
to the other parts of the pan.
to particle, so that
frying pan, it is conducted
SECTION II
Study carefully the paragraph below. You will be asked questions on
it later.
Rousseau, one of the most interesting as well as influential
personalities in history, was born at Geneva, Switzerland, in 1712.
His mother died while he was still quite young, and his father's in-
fluence increased the naturally sentimental temperament of the boy.
He was very carelessly educated in childhood, later was apprenticed
to an engraver, and at sixteen became a tramp. His wanderings
during the period of vagrancy that followed gave him an ardent love
of nature, and an intense sympathy with the oppressed, poverty-
stricken peasants. He was finally married, but his children he
turned over to a foundling home, losing all connection with them.
From this account it will be seen that he was entirely irresponsible
in character. But he was a brilliant writer in three separate
fields, fiction, political k theory, and education. It is, of
course, his educational writings with which we are concerned in
this "reading.
The French Revolution broke out in 1789, soon after the close
of our own Revolutionary War. Rousseau published his great ed-
ucational work, "The Emile" in 1762, thirteen years before the
battle of Lexington and twenty-seven years before the storming of
the Bastille. It was one of the causal factors in the great rev-
olutionary upheavals of that time. Rousseau's aim was to reform
the abuses of the time. French society was very unnaturally, and
therefore very unjustly, organized. Practically all the land was
owned by a very small percentage of the population, ie by the
church and a few noblemen. The nobles, the clergy, and the king
with his courtiers maintained an expensive, wasteful government,
and lived in the most extravagant and senseless luxury. They were
supported by the rent of the land, and by rich incomes from govern-
ment positions, the duties of which were usually merely nominal.
The masses of the common people, on the other hand, paid both the
rent and the taxes. Hence they were poverty stricken and ground
down almost beyond imagination.
ATHOL HIGH SCHOOL SCHOLASTIC
APTITUDE TEST
FOP SENIOR HI OH FRESHMEN
(Test Syllabus)
FORM A
Prep-rod by H. N. Slick and Claude B. Germany
Name
(Last name) (Given names or initials)
A cp
Section I
Section II
Section III
SECTION I
Part A
Directions:- This is the drawing you studied. The parts are
nur^beri'T'and the names are at the right. Ycu are to copy the number
o'f each part in the parenthesis before the name of that part.
3xample? Uumbe: is the pistil, so put a 1 In the parenthesis before
pi in.,
) Pistil
) Stigma
) Sepals
) Ovary
) Anther
) petals
) Filament
) Style
Here are some statements pertaining to the study of the flower
Ihich you did during the study period. You are to place a check after
the expression which you think best completes the statement.
Example : In the first statement a check is placed after the express-
Ton "tc produce seed."
1. The main purpose of thft flower is (to beautify the earth
(to produce seed ^
—
( stigma
2. The pollen grain grows on the (anther (attracting
3. The colors of the petals are for the purpose of insects.)
(adorning the
(anther world.)
4. Seeds arc formed in the (ovary
( stigma
(Continued on next page)
SECTION I
Part A ( Contirrued(
5, The process whereby pollen is carried from the anther to the stig-
ma is called (fertilization
(pollination
(filtration
5. The sperm cell unites with the egg cell to form (leaves(anthers
( seed
7, The above process is called (Pollination
(fertilization
8. The pollen grain after being carried from the anther to the
stigma, begins to grow a (tube
(plant
9 5 Sepals, which are at first green leares, are for the purpose
of (beautifying nature
(protecting the young plant
SECTION I
llart B
Direct ions
:
facts
or
the
_____
la part B of the study sheet you had to study certainpertaining to scientific principles. Below are some pictures
arcs which illustrate, each fact studied. You are to identifyprocess represented by the pictures by placing a check in :hespaces just below. Ex^pL
; The first diagram illustrated Se°l_w ofHillary force. That is—the oil flews up the wick by neans of thetone of capillarity
.
So a check is placed in column 1
"
illary force* oppesite Cap-
Expansion
•±. •j 7 a y
Evaporation
Condensation n
Sedimentation
Heat conduction
Capillary Force
Convection Current
Keiractlon of light
Transparency
Diagram number 1. Diagram number 2,
1 - 7 f
"
-
—
»
Muddy
Water Clear
Water
Mud
Diagram number 3
Light rays
Light rays before leaving Lens
entering £ens
.
Diagram number 4
Glass Lens
Flame
Iron Rod
Wax f
String —~
"J^
Tack
(Continued on next page)
Diagram number 5.
Directions
:
SECTION II
Below are some statements taken from the paragraoh you studiedm Section II You are to place a check after the egression whichyou think best completes the statement. Example: In the first
1. Rousseau was born at
2c His mother died when 'he was
3 , He was
well
poorly
London
Geneva
Paris middle aged.
quite young.
an old man.
'educated in :hi
4, Rousseau became a tramp when he was
5, This peri
nature, and a
dhood.
hatred
12
20
16
years old.
Rous seau
He was a
sympat :^-
dislikf
ifept
abandon-; dl
8
9
'poor"
for the oppressed peasants.
fair
his children,
literary writer
jri ll iant
j
One of his famous books
,
"The Emile, " was published in|bef ore"
"The Emile" was written i after
10. Rous seau was a
Few ;
11. Many of the
None
reformer
1782
1770
1762
conservative
the battle of Lexington.
12. Government funds were
13. French society wa s
nobility
common peopTe14. The
carefully
wastefully
justly
unjustly
handled.
organized.
paid the taxes.
15. Rousseau was an influential r 1
uninfluential
17. In the reading
good
poor
France
Ameri ca
Soain
novelist
.
was mentioned.
SECTION III
Directions: On this sheet sou will find a vocabulary
some rules
it^oS-iample sentences oi an artificial language On the opo_
ocite sheet are some English sentences and ]J
t t n
^we
H«ih sentence is its translation into the artificial
language.
S me of thSse translations are ?orrect and a^e
are incorrect You
^r-P tr «tudv the language or> this sheet and draw a
line tnrougn
every word which is incorreatly translated on
the °PP? sl^p£.
D not y to memori—thi-voTihulary and forms on this sheet
but
you^Eiy consult them freely while decking the translation
II you
mark through correctly translated words, it will
count against you.
Vocabulary
I--og
see- -set
the --mas
cat--moh
dog- -nac
and- -ed
run- -yar
away- -ay
that --mat
bad--goo
take- -lig
book--gark
boy--raa
hard-.-rad
lesson--sonne
he--ti
she--tu
study- -lam
difficult--cuf
at - -ne
to--te
is- -tes
school--toch
chase--sach
away--waw
from- -fi c
apple- -sim
leave --veal
house --seoh
for--rox
give- -sig
girl--lir
are- -rou
Rules
1. Opposites are formed by adding
"xy "
Example: hard--rad
soft--, radxy-
2. Past time is indicated by placing
ii „ it before the verb.
Example: take--lig
took--alig
3. The objective case is formed by
placing "ge" before the noun or
pronoun.
Examole: I--og (nominative case)
Me__geog (objective case)
4. The possessive case is formed by
placing "gi" before the noun or
pronoun
.
Example: My or mine--giog
5. Plurals of nouns and pronouns are
formed by adding "z"
Example
:
book--gark (singular)
books--garkz (plural)
I--og (singular)
We--ogz (plural)
-SECTION III (Continued)
1. I take the book.
Og lig mat gark.
2. The boy saw me.
Mas raa aset og.
3. The lesson was difficult.
Og gark tes cuf.
4. He studies the lessons..
Ti lam mas sonnez.
5. She studied at school.
Ru alam ne toch.
6. The dog chased the cat.
Mas nac sach mas moh.
7. The boy ran away from school.
Mas raa yar waw fic lam.
8. That book is mine.
Mat gark tes giog.
9. The girl's dog chased him.
Mas gilir nac asach geti.
10. He took the good apples, and left the bad apples
Ti alig mas goo simz , ed veal mas gooxy simz
11. The boy ran to the house for his books.
Mas nac ayar te masseoh rox giti garkz.
12. Take my book and give her book to me. .
lig giog gark ed sig gitu gark te geog.
13. The dog ran to the girl.
Mas nac ayar te mas lir.
14. Her lessons are dif ficult , and mine are easy.
1 Gitu sonne rou cuf , ed og rou cufxy.
I 15. That book is difficult for the school.
Mat gark tes cuf rox mas tochz.
ATHOL HIGH SCHOOL SCHOLASTIC
APTITUDE TEST
FOR SENIOR HIGH FRESHMEN
(Study Syllabus)
FORM B
Prepared by H. N. Glick and Claude B. Germany
Name
(Last name) (Given names or initials)
Sect ion
Section
Section VI. . .
.
SECTION Part A
Directions ; You are to studfy this; map carefully,
asked questions about it. You wi]}l not be asked
Yov are to be
to draw the map
SECTION IV
Part B
Directions: You are to study the statements below. You willbe questioned about them later.
l'opl^
e Unlted
-
tates ls the greatest copper-producing country in the
2. The Mocking Bird is a common bird of the southern United States.
3. To build up English shipping, agriculture, and manufactures, wasthe object of English legislation during the colonial period.
4. In the number of tons of freight handled in foreign trade NewOrlean s ranks second in the United States. '
5. An inlet from the Gulf of Mexico is called a bayou. There are
many of these in Louisiana .
6. Los ;mgeles Is one of the chief educational centers in this country
7. The main conditions of the industrial growth of any country consist
of the character of the people and the natural resources
,
8. Spanish is the language of most ofthe South American countries.
9. Turpentine is obtained by tapping the pine tree.
10. The island of Ceylon is pear-shaped, and is 272 miles long.
11. In Sparta weakness was the greatest crime, and was often punished
with death.
12. Throuf h stubborn rock, the Nile cut its way and enters Egyp t on th<
south, carrying in its waters rich mud from the Abyssinian highlands.
13. The eggplant was among the first vegetables used by man.
14. The speech of the Eskimo is rather like Chinese and is difficult
to learn.
15. The Fiver Clyde has had an important part in making Glasgow a
great manufacturing center.
16. India used cotton cloth in 1500 B. C.
17. The most important product of Chile has been the mineral called
nitra te
.
18. The Houston - Calves ton port district ranks fifth among United
c tates ports in foreign trade.
19. Farming has never been important in Newfoundland.
20. The crop which brings the most money to South America is coffee.
SECTION V
Directions; Study carefully the selections given below. You will be
asked questions about them later. You will npt be expected to
memorixe the selections.
Part A
The most characteristic feature of
_
the age of Elizabeth was the.
comparative religious tolerance, which was due largely to the queen's
influence. Upon her accession Elizabeth found the whole kingdom divided
against itself: the North was largely Catholic, while the southern
counties were as strongly Protestant. Elizabeth favored both religious
parties, and Catholics and Protestants acted together. The mind of man,
freed from religious fears, turned with great creative impulse to
other forms of activity.
- It is partly from this freedom of the mind
that the age of Elizabeth received its great literary stimulus.
(English Literature. Long.)
Fart B
I saw a smith stand with his hammer, thus,
The whilst his iron' did on the anvil cool,
With oD en mouth swallowing a tailor's news:
Who, with his shears and measure in his hand,
Standing on slippers, which his nimble haste
Had falsely thrust upon contrary feet,
Told of a many thousand warlike French
That were embattled and ranked in Kent.
( Shakespeare
.
)
ATHOL HIGH SCHOOL SCHOLASTIC
APTITUDE TEST
FOR SENIOR HIGH FRESHMEN -
(Test Syllabus)
FORM B
Prepared by H. N. Click and Claude B. Germany
Name
(Last name) (Given names or initials)
Age
S e ct ion IV
.
Section V
.
.
Section VI

SECTION IV
Part A
Directions : On the next page is the map you studied with the names
left out. The names are given below. You are to place the numbers
that are on the map before the names they represent.
Example: The section of the map where you see the number 1 is
Caves of Luray, so you place a 1 in the parenthesis before the name
Caves of Luray.
Caves of Luray
Luson
West Sidney
East Sidney
Desert of Balak
Oil Fields
Denton
Strait of Spears
Boguechitto River
Pitfall
Albia
Mammoth Mountains
Cattle Belt
Tall grass plains
Alta River
Shiloh
Plata Bay
Pigs
State of Libya
Bounty Mountains
Adland Ocean
Freshet Bay
Crescent Island
Hamilton
Bay of Pearls
Mermon
Amstead
Island of Duke
Colon
Bristol
Paul Mountains
SECTION IV
Part B
thesis after the word fehlt be,? coZl ef„? I
sta * ernt ln the P«on-The word that best completes the J t statement. Examole:
1. The
2. The
3. To build up English
'
and
-
was the object
^In the
-e
L
o^ in foreign trade,
There aremany
ta
of
n
t
1
hese
fr
1
?
n-
"» Wf °f ««"•"» «
of the of the and the 7
C01)ntry consists
9.'
"is obta^fbf ?° St,£f ^^uth-kerican countries.
10 -tTts
Dtamed y tapping the pine tree.
11* Tn —i
13 P ear - Shaped, and is 272 miles lonr
wi^h lemr.
WilBli?i WaS thS latest crime, and was onen* punished
fhl
Thv
^h stubborn rock, the cut its way and ente
highlands.' °
arrying ltS b™w?r^- rich muS froV?he
_
- •
T-ie was among the first vegetables used by man.
.is rather like Chinese and is difficult
on
14.. The speech of the
to learn.
mfAu^urIn6-^te?. had ™ imp °rtant ^ * making Glaskow a great
^'
T
=-
used cotton cloth in 1500 B. C.17. Ihe most important product of Chile has been the mineral called
18. The
ports in foreign trade.
port district ranks
19
20
among United States
has never been important in Newfoundland.The crop which brings the most money to South America is
United State?
Eggplant
Island
Educational.
.
Egypt
River Clyde.
Spanish
Eskimo
,
Fifth
China.
Nitrate.
.
Sulphur
Character
Houston- Galveston
Nile.
People
Turpentine
Mississippi.
.....
Farming
Mocking Bird.
...
.
Second
„
Agriculture
Natural resources
India. ...........
Coffee. ....
Shipping.
.
.
Los Angeles
Bayou. .....
Sparta
.
Ceylon
Indian
Manufactures
New Orleans.
Ceylon.
Abyssinian.
.
Loui si ana
. .
SECTION V
Part A
Directions: Part A. Below is the substance of the first selection
you read with some numbered blanks indicating that some of the
words are left out. The words left out are listed below. You are
to copy the number of each blank in the parentheses after the word
which belongs in the blank.
The most characteristic feature of the Age of (1) was the
comparative i'2)_ tolerance, which was due largely to the (3)
A \influence. Upon
again Ti- the
;cession Elizabeth found the whole kingdom
(8)
St3
(7) was largely
T"lQ>) . Elizabeth favored
while the (9)
(11)countries were
religious par-ties --rid Catholic and Protestant acted together. The
(12) of man, freed from religious fears, turned with great
fret lorn of
to other forms of activity. It is partly from this
thi
-
mind that the Age of Elizabeth received its great
( ii stimulus
(English Literature. Long)
Shakespeare
expansion .
.
impul se. , .
her .........
Elizabeth.
,
king ' s
divided. .
.
itself.
Worth. ....
Fro ces bant
mi nd
literary.
,
religious
,
political
queen ' s .
.
Catholic
Southern.
both
neither .
creative
heart ....
PART B
Directions i -Answer the following questions according to the poem_
wbich you read. If astatement is true, check true. If it
i
false, check false. The samples ore checked correctly.
Samples
;
The smith was ^nndin g with a hammer in his
-
- Ul2£:.
2. The tailor told news of warlike Spaniards.
1. The smith stood with his mouth open.
2. The tailor was swallowing the smith's news.
true false
tailor held a pair of shears in his band.
4w" The plot of this poem
The
was laid in the tailor shop
.
ThP f.nilnr in his haste had put his shoes on wrong
6. The smith emptied and refilled, his pipe.
7. The smith stood listening while the iron cooled on
the
anvil.
Warlike French were embattled in Kent
Section VI (Continued)
Part A
Directions; In the work which follows, you are to accent the stat-P
merits which follow (a) and (b) as true/ If from these^wo state-ments you feel justified in drawing the conclusion listed after (c)you are to insert a plus sign in the parentheses at the left-handmargin of the page. If the statement following (c) is unjustifiableas a conclusion to (a) and (b), you are to insfrt a minus^ (-) signin the parentheses, b
Sample: 1. (a) John is youngor than Tom.
(b) Frank is older than Tom.
(:0(c) John is youivger than Prank.
A plus (!) sign has been Inserted in the parentheses because (c)
Is a justifiable conclusion to draw from statements (a) and (b).
9. . ((a) M is equal to N
fb
)(<
(a)
Cb)
(
)
(a
(b
( )(c
(a
(b
( )(c
(a
(b
(•he
7.
8.
(
(a
(b
)(c
(a
(b
)(c
(a
(b
( )(c
V is equal to
Therefore, M is equal to
Ai^ human beings are thinking beings.
Man Is a human being.
Man is a thinking being.
All metals are elements.
Oxygen is an element.
Oxygen is a metal.
Mercury is heavier than water.
Lead is heavier than water.
Mercury is heavier than lead.
All insects are arthropods.
All bees are insects.
All bees are arthropods.
The receiver of stolen property should be punished.
You have been punished.
You have received stolen property.
Theft is crime.
Theft was encouraged by the laws of Sparta.
The laws of Sparta encouraged crime.
All letters which are stamped will be delivered,
This letter was delivered.
This letter was stamped.
10. (a) John is younger than Charles,
(b) Mary is younger than John.
Joe is younger than Mary
( )(c) Joe is younger than any of the persons mentioned.
SECTION VI (Continued)
FART A
11. (a) The distance from fi tn n
A to B.
less than the distance from
(b) The distance from B to C is le«?q thn-n ¥m a-
C to D. The distance from n fn 4 ? f he aistance from
from C to D.
1S C r
^ to E is less than the distance
( )(c) The distance from B to C is less th-r, ** iD to E. s n n the distance from
12. (a
U(e) Doughnuts are nutritious.
15
' (b) In
1
f^ay% ar ?rUe1 ' because aH savages are cruel
()(c) All natives of Singapore are cruel.
14
'
Itl fn
11 gentlemen are polite.
( ) c Ai\
successful gamblers are polite,
i He) ll successful gamblers are gentlemen.
15. (a) A is older than B.
C is older than D; C is older than A;E is older than C.
E is older than A, B, C, or D.
m
(c
Add the following columns of figures:
(1) 2,732
8,419
623
8,076
12,931
6,075
11
1,170
97,000
(2) 2,476.98
5,732.21
413.26
132.71
3,276.93
1,189.56
458.47
9,351.65
Multiply in the following examples:
(3) 971.82 (4) 32114
2.08 425
Divide in the following examples
(5) (6)
45 j 40.00 .033 J 83 .
7
Add the following mixed numbers
(7) 4 -fir (8) 1-%
r- -1 "A5 3 3 2
9-f- 2-f-
7* 4 5
Compute to the nearest cent: (9) 13%. of v50.25
(10) 22 -h of ;:r130.25
Approved by
n

